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MM any will read this who are my9D 
personal friends; many with whom 
Ihave exchanged greetings only Ru 
through the mails; many who know 
me only as editor. For one and all I 
wish an abundant measure of °F 

CHRISTMAS GLADNESS 

AND GOOD CHEER_» 
and wish that I could meet them all 


and_ tell them So. * ei 9 Ke BS 

Christmas is an annual demon~ 
stration of the joy of giving; a time 
when custom and example Combine 


to turn our thoughts and attention 


in an especial degree to the happi- 


ness of others,to take us back to? 
the days when Santa Claus was 


real and Christmases ages apart 
May its spirit survive the oe 


materialism and artificiality of 


our modern living and make us RY%8a 


children with the children 
once a year. *¥fol3tty, BY? Lia 
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population, being situated in one of the industrial 
sections of the state, is in close proximity to 
several electrical transmission lines. However, the 
desire for independence from outside power has caused 
the city officials to stand steadfastly in favor of their 
municipally owned electric-light plant. The decision of 
the municipal authorities has been justified by plant 
operation that has been both dependable and economical. 

In 1911 an advance was made toward greater power- 
plant economy by the installation of producer-gag 
engines, the initial layout including a 300-hp. producer 
and two 125-hp. vertical gas engines, belt-connected to 
alternators and exciters. The economy over steam 
equipment being proved, the plant capacity was _ in- 
creased in 1915 by installing a second 300-hp. producer 
and a 300-hp. gas engine, direct connected to an alter- 
nator. The new equipment included a motor-generator 
set of sufficient size to furnish excitation for all three 
alternators. The electrical characteristics then, as 
now, were two-phase 60-cycle, 2,300-volt. 

The continued increase in the demand for electric 
power made necessary another increase in the size of 
the municipal plant. In 1922 coal and labor costs had 
advanced and it was apparent that the installation of 
additional gas-engine units would not be economical. 
Coal alone cost on an average of lic. per kilowatt-hour. 
After the Borough Council had investigated the situa- 
tion, a consulting engineer was employed to draw up 
plans and specifications for the plant needed, based on 
the installation of Diesel engines. Although it was 


G vor RIVER, New Jersey, a town of 10,000 


desirable to install two 500-hp. units, it was decided. 


to purchase but one unit and operate it for a time 
in conjunction with the gas-engine plant. 

Consequently a 520-b.hp. Fulton Diesel, direct- 
connected to a 416-kva. generator turning at 164 r.p.m. 
was installed. The engine was placed in operation the 
middle of September, 1922. The plant personnel in- 
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An Efficient 
Oil Engine 
Light Plant 


By RAY C. BURRUS 





[HERE is current among engineers a be- 

lief that municipal light plants are not 
economical. While this may hold true 
when the equipment consists of inefficient, 
obsolete units, the situation is quite different 
when highly efficient prime movers, such 
as oil engines, are the sources of power. 
Municipal plants are more in evidence in 
the Central and Western States, but even 
in the Kast such plants are able to equal the 
operating efficiency of large steam stations. 








cludes engineers who have had several years of 
experience operating gas engines, and they soon be- 
came familiar with the Diesel engine. In a short time 
the Diesel was carrying the larger part of the plant 
load. The industrial load was heavy all through the 
winter of 1922-23, and during the first three months 
of 1923 the Diesel was overloaded excessively. The 
plant schedule called for 24-hour operation six days a 
week, with less than a half-day shutdown on Sundays, 
when the total load was light enough to be carried 
by the small gas engines. The power-plant cost books 
also had much to do with determining the schedule. 
The fuel oil for the Diesel was approximately 3c. per 
kilowatt-hour against an average of lic. for the gas 
engines. In February, 1923, the Borough Council pur- 
chased an additional unit, this being a 700-hp. Fulton 
Diesel. The erection of this machine was completed 
in September, and on Sept. 18 the acceptance tests were 
made. This unit is of the same type as the first, but 
has four cylinders instead of three, and the parts of 
the engines are interchangeable. The generator of the 
second Diesel is rated at 475 kw. at 0.8 power factor. 
Since the first unit is equivalent to 335 kw. at 0.8 
power factor, the Diesel capacity now totals 810 kilo- 
watts, or 1,220 horsepower. 

The installation is strictly modern in every respect. 
A centrifugal oil separator has been installed to clean 
the lubricating oil circulated through the engines. This 
refinement will reduce the cost for lubricating oil below 
the already low figure. The switchboard consists of 
two generator panels, an exciter panel that controls 
the exciters as well as the motor-generator set, and 
a ten-point voltage regulator panel. The engine room 
is equipped with a ten-ton hand power traveling crane 
which enables the force to handle the heavy engine 
parts with ease. 

The table gives the detail figures of the operating 
expense for the 520-hp. unit over a period of six months. 
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The principal iterns making up the total operating cost 
are, in terms of mills per kilowatt-hour, as follows: 
Fuel oil, 5.75; lubricating oil, 0.91; attendance, 2.52; 
maintenance, 0.12; total per kilowatt-hour, 9.30 mills. 

Some explanation of the table is in order to explain 
the distribution of charges. The day-by-day consump- 
tion of lubricating oil has not been recorded, and for 
this reason the total of $700 has been prorated accord- 
ing to the number of hours running time per month. 
This subdivision gives the fairest allotment for com- 
paring the total operating cost month by month. A 
similar subdivision of the maintenance would perhaps 
afford a closer monthly comparison. However, this 
item being small compared to the other charges, it has 
been accounted for monthly as the expense was in- 
curred. The attendance expense also has been prorated, 
to the Diesel engine, the producer-gas equipment and 
to the water-works pumps, according to the time the 
plant personnel devoted to all three. 

It is interesting to note the interdependence of the 
factors determining the cost per kilowatt-hour. Febru- 
ary shows the best time factor, next to the highest 
output, and next highest average hourly load factor, a 
combination resulting in the lowest cost per unit gen- 
erated. Were it not for the maintenance charge of 
$91.72 in March, that month would have the record 
figure, having the highest output and the best load 
factor. The combination of a good load factor and 
time factor results in the best showing in the number 
of kilowatt-hours generated per gallon of fuel oil con- 
sumed. A comparison of May and June, having prac- 
tically the same time factor, shows the effect of a low 
load factor on engine economy. April has the highest 
total cost on account of operating but a part of the 
month. During the first part of April the 300-hp. gas 
engine was placed in operation to give it a thorough 
test after extensive repairs and a general overhauling. 
For this period the total plant load was not bevond the 
capacity of the gas engine; this accounts for the Diesel 
being on the line only 17 days. 

With fuel oil at 53c. per gal., a production cost of 
$0.0093 is admittedly low. Keeping everything else 
constant, it would take approximately a 13 per cent in- 
crease in the price of fuel oil to raise the total 
production cost to one cent per kilowatt-hour. While 
the fuel-oil cost is the principal item, marked changes 
are necessary to affect the total appreciably.  Inci- 
dentally, the new coil contract calls for a considerably 
lower price per gallon. 

During the first three months of the year the Diesel 
was called upon for particularly heavy duty. The large 
gas engine being down, the brunt of the industrial load 
fell to the Diesel. The hourly operating reports for 
this period record many occasions when the output was 
at the rate of 400 kw.—nearly 20 per cent overload. 
During the peak hours on week days overloads of 10 to 
18 per cent were carried from from three to six hours. 


Feb. 2 Feb. 11 
Output er pian 8,360 kw.-hr. 4,550 kw.-hr. 
Fuel-oil consumption. ......... 710 gal. 60 gal. 
ee ree 11.8 9 
ES SS RE ee re ee 380 kw. 370 kw 
NS EE rene 230 kw. 50 kw 
a—_—__"" 348. 3kw 268 kw 
Maximunrioad factor. ...... 1.135 1.105 
Minimum load factor.......... 0.687 0.149 
Average loastfactor..... ” 1.04 0.80 


For the 24 hours of Feb. 2, the average load was 348.3 
kw., 4 per cent above the rating of the equipment. The 
significance of this performance is noted when it is 
observed that during the day the load factor dropped 
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to the low figure of 68.7 per cent. The low output on 
Feb. 11 was due to the regular shutdown for inspection. 
According to the plant schedule one exhaust valve is 
pulled each Sunday and a spare valve put in place. In 
this way the exhaust valve of each cylinder is pulled 
once in three weeks. This is good practice as it insures 
successful operation of the unit. An inspection of the 
condition of the exhaust valves is always an index to 
the care and attention given a Diesel engine, and the 
faithful performance of such attention not only safe- 
guards the engine but has reflection in the over-all 
economy. 

The books of the department charge a total of $98.26 
to maintenance for the first six months of 1923. There 
is also a charge of $324.41 for a set of spare engine 
parts not included in the contract price. Under some 
circumstances this item might be considered chargeable 
to maintenance, but since the parts are still in stock, 
their cost should be added to the investment. 

Those concerned in the installation and operation of 
a Diesel-engine station are always interested in the 
maintenance figures, but more particularly in the mate- 
rials or supplies making up this item of operating 
expense. Most operators are familiar with the replace- 
ments required for a steam-plant installation; they 
constitute a very long list of parts and materials. 
Conversely, the Diesel replacements, considered in the 
average, are few in number since the unit itself has 
fewer parts or materials of construction that are sub- 
ject to wear or disintegration in use. Some of the 
material that must be renewed from time to time in 
the Diesel unit is similar, in kind and application, to 
that of the steam plant. Since the South River in- 
stallation is typical of modern Diesel central stations, 


SIX MONTHS OPERATION (JANUARY-JUNE, 1923) OF A 520-B. HP. 
335 KW. DIESEL UNIT, MUNICIPAL PLANT, SOUTH RIVER, N. J. 





Log Readings 
Kw.-Hr. Fuel Oil Average Average 
Hours Output Con- Kw.-Hr. Hourly Hourly 
Month, Opera- Time at Switch- sumed, ner Load, Load 
1923 tion Factor board Gal. Gal. Kw. Factor 
January 537 0.722 133,740 13,600 9.83 249.0 0.743 
February 563 0. 838 155,340 15,180 10. 23 275.8 0.823 
March... 566 0.761 157,760 15,160 10.40 278.7 0.832 
April... 357 0.496 67,140 7,520 8.92 188.0 0.561 
May.... 670 0.900 119,410 13,960 8.55 178.2 0.532 
June... . 650 0.903 135,590 14,880 9.11 208.5 0.625 
Total. 3,343 768,980 80,300 i. ois ame 
Operating Costs 
Cost Total Total Cost 
Cost Lubri- Cost Cost Operat- per Kw.-Hr 
Fuel eating Attend- Mainte- ing at Switch- 
Month Oil Oil ance nance Cost board 
January $748.00 $112.50 $323.00 $1,183.50  $0.00884 
February 834.90 117.00 323.00 1,274.90 0.00820 
March 833.80 120.00 323.00 $91.72 1,368.52 0.00867 
April 413.60 74.50 323.00 4.81 815.91 0.01215 
May 767. 80 141.00 (2 ie 1,231.80 0.01031 
June 818.40 135.00 323.00 1.73 1,278.13 0. 00°42 
Total $4,416.50 $700.00 $1,938.00 $98.26 $7,152.76 


an enumeration of the items of maintenance will be 
of value; they are as follows: 25 ft. of 1-in. vulea- 
beston rope packing for the exhaust pipes; 1 we ' 
flange for air compressor; 24 filter bags for the lubri- 
cating oil filter; 6 gaskets; 2U ... of 13-in. vulcabeston 
rope packing for exhaust pipes. 

Almost half the maintenance total of $98.26 was 
spent for rope packing for the exhaust pipes. The first 
lot ordered was to replace packing that had been burned 
out after an extremely. short. life. T one-inch size 
was too small, and the proper size, 13-in. was ordered 
to replace it. The last packing has served over six 


months and there is no indication of a needed replace- 
The double charge for packing illustrates the 


ment. 
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need of careful selection of materials for the Diesel 
engine as for any other prime mover. 

The engines were purchased under a contract guar- 
antee for one year covering workmanship and material 
of construction. All parts of the engines subject to 
strain or wear under operation are carefully tested 
or inspected before erection of the units. However, 
some defects are not usually apparent until the equip- 
ment has been operating for some time. For instance, 
it was found that the three exhaust-valve springs 
originally placed on the engine were not up to the 
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FIG. 7—VARIATION IN LOAD DURING FEBRUARY, 1923 


standard requirements. A break developed in one 
spring after six months’ operation, and as a result the 
entire set was scrapped and replaced gratis by the 
manufacturer. The exhaust-valve springs, an injec- 
tion air-valve control and check valves for the fuel-oil 
lines to the injection valves constitute the replacements 
made during the first six months of the year under the 
contract guarantee. 

The standard equipment of the engine includes a 
multiple-bag lubricating oil filter. It is poor economy 
to use worn filter bags, and 12 of the 24 ordered, and 
noted in the maintenance list, were installed in the 
filter after six months’ use. 


Gibson Method of Measuring 
Flow of Water in Closed 
Conduits* 


By NORMAN R. GIBSON 
Hydraulic Engineer, Niagara Falls Power Company 

The purpose of this paper is to explain a new method 
of determining the rate of discharge or quantity of 
water flowing in a pipe or other closed conduit and to 
describe the apparatus used for the practical application 
of this method in testing the efficiencies of waterwheels 
in hydro-electric power plants. The theory of this 
method of measurement is based on Newton’s second 
law governing the relation between the mass and motion 
of bodies and on the principles attributed to Joukovsky 
relating the rise of pressure in a column of water 
to the retardation of its velocity. The paper explains 
the procedure in the field and describes the apparatus 
employed and the manner of recording, delineating and 
measuring the pressure-time diagram from which the 
discharge is calculated. The fundamental principles 
and theory are briefly discussed and a complete typical 





*Abstract from paper presented at the annual meeting of the 
American Society of Mechanical Engineers, New York City, Dec. 
3 to 6, 1923. 
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numerical example is computed. In conclusion the re- 
sults of tests made at Cornell University to determine 
the accuracy of the method are given. These tests 
showed a mean variation of + 0.2 with a maximum of 
1.6 and a minimum of 0.1 per cent. 

This method has been in practical use for nearly 
three years and the results of this experience indicate 
that the method combines the qualities of accuracy, 
convenience and economy, although it is not to be 
expected that the full extent of its usefulness can be 
determined until after a considerable period of time. 
The apparatus for an efficiency test with this method 
comprises a specially designed headwater indicating and 
recording float gage which will give an accurate record 
of the headwater levels; a tailwater float or staff gage; 
the apparatus for obtaining pressure-time diagrams, 
which has been called the Gibson Apparatus’ and which 
is attached to the penstock at any convenient point by 
means of a }-in. pipe; a pressure gage or piezometer 
for measuring the head acting on the turbine; electrical 
equipment for measuring the output of the generator, 
the efficiency of the generator having been previously 
determined; a signal system for communicating with 
the observers at the different apparatus. 

The Gibson apparatus is shown diagrammatically in 
Fig. 1. P is a pipe or conduit in which the fluid, the 
rate of discharge of which is to be measured, is assumed 
to be flowing in the direction indicated by the arrow, 
and V is a valve or other means, such as turbine gates, 
for interrupting the flow. In the earlier forms of this 
apparatus an auxiliary device was used for recording 
the times of beginning and ending of the motion of the 
valve as shown in the detail view of the valve V. In 
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FIG. 1—SCHEMATIC DIAGRAM OF GIBSON APPARATUS 


the development of the new method of measurement, 
however, other means have been invented for deter- 
mining the points of beginning and ending of the pres- 
sure-time diagram and the use of the auxiliary device 
referred to has been discontinued. 

The apparatus is attached to the pipe P on the up- 
stream side of the valve V at some point B by means 
of a small pipe C in which a valve is placed near B. A 
glass tube D is joined to pipe C and to pipe EF, the two 
forming a U-tube. A quantity of mercury is poured 





‘Method and apparatus, patented, Canada 1919 and 1920, United 
States Oct. 13 and Nov. 22, 1921. Patents applied for in foreign 
countries. 
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into the top of E or is otherwise introduced into the 
U-tube so that when valve B is opened the mercury 
column is depressed in D and rises in E in proportion to 
the pressure existing in the pipe P. Needle valves are 
provided at points 3, 4 and 5 for adjusting the height 
of the mercury in tube D and for expelling air, etc. 
The difference in level between the tops of the mercury 
columns D and E is a measure of the pressure existing 
in the pipe P. Opposite tube D is a box H containing 
a photographic lens and shutter J and a pendulum K. 
At the top of the pendulum is a setscrew and bar L for 






























































FIG. 
In the actual diagram the cross-sectioned areas are solid black. 


2—TYPICAL PRESSURE-TIME DIAGRAM 


adjusting the length of the pendulum. The diameter 
of pendulum cord is increased at its lower extremity, 
as shown. 

In the end of the box opposite D is a slot about as 
long as tube D and narrower than the diameter of the 
tube. Between the box and D is a shrouding M which 
excludes the light, except that which enters through 
tube D from the side directly opposite the slot referred 
to. This shrouding partly surrounds tube D and has 
fastened to it, crosswise of tube D, two fine cross-wires 
1 and 2, a measured distance apart. 

At the other end of the box is an opening in which 
a ground glass may be placed for observing a photo- 
graphic image of tube D cast on the glass by means of 
the lens J. The ground glass is for observation pur- 
poses only and may be removed and replaced by the 
revolving drum N set in a light-proof holder which may 
be attached to the end of box H by means of guides and 
thumbscrews. 

On the outside surface of drum N there may be at- 
tached, as required and in a dark room, a sensitized 
photographic film on which the pressure-time diagram 
is to be recorded. On the side of the holder adjacent to 
the box there is a narrow slot, O, lengthwise of the 
holder, which may be opened or closed by means of the 
shutter A. This shutter is shown in detail in Fig. 1 
and consists of a cylindrical bar through which a slot 
has been cut. Drum N is revolved at uniform speed by 
means of a mechanical motor Q through pulleys R and 
belting S or through other means, its speed being 
regulated by a governor and flywheel. In case the 
apparatus cannot be used in daylight, an electric mer- 
cury-vapor lamp Z or other means of illumination will 
be required. 

When all is ready to take a pressure-time diagram, 
shutter A is opened, motor Q started, and, just prior to 
the action of interrupting the flow in pipe P, the shutter 
of lens J is opened and the pendulum K is set in motion 
by pressing the pneumatic bulb attached to these parts. 
At this moment the flow in pipe P is gradually inter- 
rupted by valve V or by any other means. 
is being interrupted, the rise of pressure produced 
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causes the mercury column in tube D to move down- 
ward. The amount of its depression is a measure of 
the change of pressure in pipe P, and the motion of the 
top of the mercury column is photographed on the re- 
volving film, thus furnishing a record of the change 
of pressure that took place in the pipe P as the flow 
was shut off. 

During this operation pendulum K keeps swinging to 
and fro, and on account of the enlargement of the cord 
the light passing through the tube above the mercury is 
cut off at each swing of the pendulum. This causes a 
break in the record on the film at regular intervals 
corresponding to the time period on the swing of the 
pendulum, which is usually adjusted to exactly one 
second. If the pendulum is not centered exactly with 
the slot, the intervals between breaks in the record will 
be alternately long and short. The result is shown on 
the typical pressure-time diagram, Fig. 2, on which the 
line ABBKCC represents the varying level of the top 
of the mercury column in tube D. The D lines are the 
breaks in the record at regular intervals caused by the 
swinging pendulum and the lines FE, EF are the photo- 
graphs of the cross-wires 1 and 2 shown in Fig. 1, which 
are a measured distance apart, and from which the 
scale (usually exactly full size) of the diagram is shown. 
The edge F is a record of the level of the top of the 
mercury column corresponding to the static pressure 
in the pipe P. From the diagram the rate of flow in 
the pipe line may be calculated. 


Induction-Synchronous Motor 
Corrects Low Power Factor 


An induction motor, although simple in its construc- 
tion and operation, is inherently a machine that oper- 
ates at a power factor below unity, which has alway: 
been an objectionable feature of thistype of motor. This 

















FIG. 1—WINDING IN STATOR FRAME CORRESPONDS TC 
THAT ON THE ROTOR OF THE USUAL TYPE 


WOUND-ROTOR MOTOR 


power factor varies with the design, speed and load. 
At light loads the power factor will be from 20 to 30 
per cent, at full load from 75 to 90 per cent, depending 
on the speed of the motor, the lower values being for 
low-speed machines. The synchronous motor possesses 
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the advantage that its power factor can be controlled, 
but is inherently a machine of comparatively low 
starting and pull-in torque and is suitable only for 
certain classes of applications. In small high-speed 
size it has also a higher cost than an equivalent size and 
speed induction motor. 

To obtain a high torque with a squirrel-cage type 
induction motor requires that the rotor winding be of 
high resistance, but this means a motor of low effi- 
ciency. On the other hand, a motor having a high 

















FIG. 2—ROTOR HAS TWO WINDINGS; ONE CARRIES 
LOAD CURRENT AND THE OTHER SUPPLIES 


EXCITATION TO THE STATOR 


THE 


efficiency requires that the rotor resistance be low, 
which will result in a motor of low starting torque. 
The design of this class of motor may be considered 
a compromise between efficiency and starting torque, 
depending on the service to which it is to be applied. 
For loads requiring frequent starting and high torque, 
such as on cranes and elevators, efficiency is sacrificed 
in favor of good torque, where if the motor is designed 
for loads that are started infrequently and do not 
require high starting torque, high efficiency is given 
preference in the design but at a sacrifice in the start- 
ing torque. To obtain high efficiency and starting 
torque in the same motor, the wound-rotor type of 
machine was developed, but this machine, like the 
squirrel-cage type, has an inherently low power factor. 

To combine the efficiency and torque characteristics 
of the wound-rotor induction motor with the power- 
factor characteristics of the synchronous motor has 
been the object of the designers of the Fynn-Weichsel 
type, a recent development of the Wagner Electric Corp. 
This motor has the appearance of a wound-rotor induc- 
tion motor with a small commutator placed between the 
slip rings and the rotor windings. The main windings 
are arrangea the reverse of what they are in the 
wound-rotor type motor. The stator frame, Fig. 1, is 
so wound as to correspond to the rotor winding in the 
ordinary slip-ring type motor. This winding has no 
connection to the power source, and is connected to a 
starting resistance, which is cut out of circuit as the 
motor comes up to speed in much the same way as on a 
wound-rotor motor. In the new type motor the rotor 
has two windings, one which connects to the slip rings 
and is designed for line voltage and corresponds to the 
stator winding in the regular types of induction motors. 
The other winding is a low-voltage series winding con- 
nected to the commutator, which in turn connects to a 
section of the stator winding. 

During starting the motor operates as a regular type 
slip-ring induction motor and will develop 150 per cent 
full-load torque or 150 to 200 per cent full-load current. 
The motor is started:in the same manner as a slip-ring 
motor, namely, by cutting resistance out of the sec- 
ondary circuit either manually or with an automatic 
starter. As the motor comes up to speed, the resistance 
is cut out of the stator circuit and the machine pulls 
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into synchronism. This it can do with 150 per cent 
rated load. After attaining synchronous speed it be- 
comes a self-excited synchronous motor. The starting 
characteristics are the same as those of the usual slip- 
ring induction motor up to 95 to 96 per cent syn- 
chronous speed, and the motor is so designed that with 
a load that does not exceed full load by more than 50 
per cent, the rotor will continue to increase in speed 
without change in operating connections, until it pulls 
into synchronism. Up to the point of pull-in the torque 
is the same as the usual type of a slip-ring induction 
motor. Fig. 3 shows the load characteristics of a motor 
designed to operate in parallel with other induction 
motors and compensate for the lagging power factor 
of the system. At no load the power factor is about 
65 per cent leading, at one-half load 80 per cent, and at 
full load 92 per cent leading, becoming unity at about 
160 per cent full load. If loaded beyond this point, the 
motor is pulled out of step, but will continue to operate 
as a slip-ring induction motor until the load exceeds 
about 300 per cent full-load rating, when it will stall. 
The torque and speed characteristics of the motor are 
not only the same as a slip-ring induction motor beyond 
the point where it pulls out of synchronism, but the 
power factors and efficiency curves are similar to those 
for the slip-ring motor. After the motor has been 
pulled out of synchronism, if the load is reduced tc 
below the pull-out value the motor will again pull intc 
synchronism. 

The motor may be designed for a wide range of char- 
acteristics, particularly in respect to power factor at 
various loads. If the complete installation is to consist 
of motors of this type, the design is modified to give 
practically unity power factor from 25 per cent to 50 
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per cent full load. Between these values of load the 
power factor will be slightly leading where either above 
or below these points it is lagging. At no load the 
power factor will be about 53 per cent lagging where 
above 150 per cent load it will be practically the same as 
shown in Fig. 3. 

The cost of motors of this kind will exceed the cost 
of the usual slip-ring induction motor, but it is claimed 
that this excess in cost will be well within that for any 
other power-factor corrective measure so far employed. 
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The Throttling Calorimeter 


A Simple Explanation of How It Works, How It Is Used, 
and How It Is Made 


By THOMAS M. GUNN 


describe an instrument by which the content of heat 

in some substance may be measured. In a sense 
this is also true of the steam calorimeter, although it 
is generally understood that the steam calorimeter is 
intended for the purpose of measuring the amount of 
moisture in the steam or, in other words, to determine 
the steam quality. 

Probably the simplest form of steam calorimeter is 
the throttling type, which is applicable to high- 
pressure steam in cases where the moisture content does 
not exceed 3 or 4 per cent. In most cases the informa- 
tion necessary in order to make a determination con- 


[: GENERAL the word “calorimeter” is used to 
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FIG. 1—THROTTLING CALORIMETER CONSTRUCTED OF 
STANDARD FITTINGS 


sists only of the steam pressure, read from the gage, 
and the temperature in the calorimeter. 

The illustration, Fig. 1, shows a sectional view of a 
throttling calorimeter connected up to a vertical steam 
pipe. As shown, a sampling tube is introduced into 
the steam pipe. This tube is generally of half-inch 
pipe size, open at the end and drilled with a few holes, 
so that the sample will be drawn from different parts 
of the cross-section of the pipe. 

It is generally best to introduce the sampling tube 
into a vertical pipe, where possible, because in a hori- 
zontal pipe the moisture content of the steam may be 
concentrated as a stream of liquid along the bottom 
of the pipe. 

A valve is fitted to the sampling tube, and from it 
the steam passes to the calorimeter, consisting of a 
small chamber, fitted with a thermometer, the lower end 
of the chamber generally being open to the atmosphere. 





When the bottom of the chamber is left open, the 
pressure within it is atmospheric. This is the common 
way to operate the calorimeter. If, for any reason, the 
opening in the bottom of the chamber is restricted, the 
pressure will be higher than atmospheric and it will 
then be necessary to attach a mercury gage, as shown 
in dotted lines in Fig. 1. Ordinarily, this gage is not 
necessary if a large opening is provided for the dis- 
charging steam. This instrument depends for its oper- 
ation on a simple principle of thermodynamics. Consider 
the steam, as it passes through the partly open throt- 
tling valve, from a high pressure into the chamber at 
a low pressure. It makes this change in a fraction of 
a second. The amount of heat lost by the steam dur- 
ing that time, due to radiation, is negligible. The 
steam has not done any work on any outside object. 
Although pressure energy is converted into kinetic 
energy, it is quickly reconverted to heat in the eddies 
that are formed. For this reason, the heat per pound 
of steam in the calorimeter is the same as in the steam 
pipe from which the sample is drawn. The formula for 
the calorimeter is based on this fact, in the following 
way: 


HEAT BEFORE EXPANSION 


If the steam in the steam pipe is wet, its total heat 
is expressed as follows: 

Q,=h, +2, 

In this expression, h, is the heat of the liquid, L, is 
the latent heat of vaporization and «w, is the fraction 
of dryness, all at the pressure in the steam pipe. L, 
and h, may be found by reference to the steam tables. 
(To explain the fraction of dryness, x, if this is equal 
to 0.97, the fraction of wetness is 1 — 0.97 or 0.03, 
which is 3 per cent.) 

After the steam passes through the valve into the 
calorimeter, it may still be wet, in which case this 
form of calorimeter will give no result except to indi- 
cate an excessive initial percentage of moisture. The 
fact that the steam is still wet would be indicated by 
a temperature in the calorimeter corresponding to the 
pressure there; for instance, 212 deg. F. at normal 
atmospheric pressure. If the thermometer indicates a 
temperature higher than this, it shows that the steam 
is superheated in the calorimeter. In this case the 
calorimeter will give positive results. 


HEAT AFTER EXPANSION 


The heat per pound of steam in the calorimeter, in 
the latter case, where it is superheated, may be easily 
calculated by the following formula: 

Q, = H, + 0.47 (te — t,) 

In this formula H, is the total heat of dry-saturated 
steam and t, the temperature, both as read in steam 
tables, corresponding to the pressure in the calorimeter, 
while ¢, is the observed temperature in the calorimeter, 
so that (t. — t,) is the superheat in the calorimeter. 
The multiplier, 0.47, represents the specific heat of 
steam at constant pressure for the condition in the 
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calorimeter. Although the specific heat of steam varies, 
this average value is close enough for the conditions 
under which the calorimeter operates. 


HEAT BEFORE AND AFTER EXPANSION 


The formula has been given for the heat before 
expansion and for the heat after expansion, and it has 
been explained that these two quantities of heat are 
equal. We can therefore take the last part of each 
of these two formulas and write them as being equal ts 
each other, as follows: 

h,+ «x, H, + 0.47 (t. — t,) 

In this case the value of every quantity is known 
from the experiment, except the fraction of dryness 2. 
We therefore rearrange this formula and solve it for 
r, as follows: 

H, + 0.47 (t. — t,) — fh, 
a 
' L, 
This is the general formula for use with the throt- 
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PIG. 2—DIAGRAM FOR FIGURING MOISTURE FROM 
CALORIMETER READINGS 


tling calorimeter. It can all be expressed in words by 
the following directions: 

In order to find the dryness fraction of the steam 
by means of the throttling calorimeter, read the steam 
pressure in the main and the thermometer in_ the 
calorimeter. If the pressure in the calorimeter is any 
other than normal atmospheric pressure, measure it by 
means of a mercury manometer. Now, by reference to 
steam tables, ascertain the temperature of steam at 
calorimeter pressure. Subtract this from the observed 
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temperature in the calorimeter, and multiply the differ- 
ence by 0.47. Add this product to the total heat of dry- 
saturated steam at the calorimeter pressure, as read 
from the steam table. From this sum subtract the heat 
of the liquid for the pressure read by the steam gage. 
Divide the difference just obtained by the latent heat 
of steam at the gage pressure. The quotient thus 
obtained will be the fraction of dryness of the steam 
in the steam pipe from which a sample was taken. 


THE THROTTLING CALORIMETER CHART 


Generally, the pressure in the calorimeter is equal to 
that of atmosphere. When this is equal to the 
mean atmospheric pressure of 14.7 lb. per sq.in., the 
chart, Fig. 2, will give correct results, saving work 
in the use of the formula. To illustrate the use of the 
chart, let us take an example: Assume that the steam 
gage indicates 117 lb. pressure and the thermometer 
in the calorimeter indicates 228 deg. F. On the chart 
find the gage pressure, 117 lb., on the right-hand scale 
and follow the line to the left. On the bottom scale 
find the temperature 228 deg. Follow this line upward 
until it intersects the horizontal line for 117 lb. gage; 
at this intersection you may read the percentage of 
moisture, 3.8. 

If the pressure in the calorimeter is greater than 
normal atmospheric, the following correction table may 
be used: 

Pressure in 


Calorimeter, Inches 
of Mercury 


Correction 
To Be Subtracted from 
Percentage Read from Chart 
0.1 i 


1 

2 0.1 
3 @.2 
4 4.3 
i 0.3 
6 0.4 
7 0.4 
& 0.5 


As the variations in the calorimeter pressure rarely 
exceed one or two inches of mercury, these eorrections 
are rarely greater than one-tenth of one per cent. 


How TO MAKE A THROTTLING CALORIMETER 


It is sometimes difficult to obtain a throttling calor- 
imeter of regular make. A very satisfactory instru- 
ment can be made from standard pipe fittings, sizes 
} in. and 1! in. as indicated in Fig. 1. The only part 
that is not standard is the sampling tube, with its 
locknut. This requires cutting a straight thread, drill- 
ing four #*:-in. holes, and fitting a locknut. Thermom- 
eter wells can be purchased from many instrument 
manufacturers or may easily be made from a piece of 
bar brass or bronze on an engine lathe. If it is desired 
to attach a mercury gage, the tee can be drilled and 
tapped for a small pet cock. 

In using the calorimeter, the valve should be opened 
only about one turn, so that there is a full stream of 
steam leaving the bottom opening, but not a strong 


blast. 
() if 
by 


As an extra precaution against oil and other deposits 
being carried over into the ammonia condenser, an oil 
or ordinary high-pressure steam separator, with a 
guaranteed working pressure of 300 lb. per sq.in., 
should be placed in the discharge line between the 
compressor and the condenser, and a l-in. line led 
from it to a trap located below the separator, preferably 
in the engine room. The trap can be made of extra- 
heavy pipe with a ratio of about 10 cu.in. volume per 
ton of refrigeration. 
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Could You Answer These 
Questions? 


The following questions were asked of an applicant 
for a first-class license in a state having an engineer’s 
license law. These questions should be of considerable 
interest to Power readers. 

1. What are the mechanical reasons for adding more 
than one stage to a turbine? 

2. Is a single-stage turbine run faster than a multi- 
stage turbine? Why? What is the relation between 
the velocity of the steam and the rotor? . 

3. How is steam admitted, expanded and controlled, 
and how does it finally do work in a Curtis turbine? 
Explain the operation of a step bearing. 

4. If you were to install a fire pump 150 ft. from the 
boilers and there was a large vertical distance between 
the boilers and the pump, how would you connect .the 
steam pipe? If you were to find the pipe full of water 
and the trap not working, how would you empty the 
pipe? 


5. What would you take into consideration in figuring 


the safe working pressure of a Manning boiler? 
plain in detail. 

6. How and where would you measure the pitch of 
the staybolts? Why? 

7. On what basis is the safe working pressure found 
in the Manning boiler? 

8. How would you figure the proper size of staybolts 
and pitch for a given pressure in a Manning or a 
locomotive boiler? 

9. If you had a 3x10-in. and a 5x6-in. pitch of stay- 
bolts on the water leg of a Manning boiler, how would 
you figure the safe working pressure? Why? 

10. How would you determine the limiting speed of 
a flywheel? 

11. Is the limiting speed of a flywheel based on the 
r.p.m. or the size of the wheel? 

12. If the speed of a flywheel is doubled, how would 
it affect the centrifugal force? 

13. If weight is added to the rim of a flywheel, how 
does this affect the centrifugal force? Would the wheel 
be stronger if double the thickness of rim is used and 
the speed doubled? Why? 

14. Why is a bypass placed in the steam trap? If 
you found a trap to be not draining the system in the 
morning, but about 9 o’clock it were found operating, 
what might be the trouble? What would you do? How 
would you drain a high-pressure system if it was full 
of water? 

15. Explain fully the operation 
system. What is the purpose 
discharge receiver? 

16. What is the advantage 
vantage of covering the 
asbestos? 

17. What is the purpose of a check valve in the 
return line? Should it be tight? What harm will it 
cause if it is a little loose? 

18. How would you start 
system ? 

19. Explain the operation of a 
engine. Does it have a receiver? 

20. What is water hammer? How is it 
What would vou do in case of water hammer? 
it dangerous? Explain fully. 


Ex- 


of a Holly loop 
of the vent pipe in the 


is the disad- 
receiver with 


and what 
discharge 


and stop & Holly loop 


duplex-compound 


caused? 
Why is 
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21. If vou had to renew all the tubes of a large 
Manning boiler, of what length would you order them? 

22. How and where would you start to replace them? 
Why? 

23. How would you replace a tube in a_ horizontal 
return-tubular boiler? 

24. Are the tubes of a Stirling-type boiler subject 
to more stresses than those in a B. & W., the steam 
pressure being the same in each? Why? 

25. How would you order the tubes for a B. & W. 
boiler? How would you replace them? should 
the ends look after the work is done? 

26. How would you remove a defective tube in the 
middle of a B. & W. boiler if it were bagged? 

27. What is the stress in the tubes and headers on a 
B. & W. boiler? What is it on the mud-drum nipples”? 
How would you replace a defective nipple? 

28. How would you figure the efficiency and safe 
working pressure of a B. & W. boiler? How would 
vou figure the efficiency and safe working pressure for 
a Stirling-type boiler? 

29. How would you erect two 72-in. horizontal 
return-tubular boilers? Explain fully how you would 
build the walls and how you would raise the boilers 
into position. Do you know what they might weigh? 

30. What kind of a heater would vou choose for a 
certain kind of plant? What are the advantages and 
disadvantages of the open and the closed types of 
heaters, if any? 

31. How is water purified for boiler use in an open 
heater? How would you clean such a heater? How 
does the steam enter and leave the heater? 

32. How hot can a pump lift water? How does a 
pump draw hot water from an open heater? 

33. Explain fully how a pump gets steambound, pre- 
venting it from drawing water. 

34. Why is it that the girth seam is single-riveted 
while the longitudinal joint is quadruple-riveted in a 
cylindrical boiler? 

35. Which is the strongest, a concave or a convex 
head of a steam drum as applied, for instance, to a 
B. & W. boiler? How would you figure the strength 
of such a head? Are the rivets subjected to a greater 
stress because of the increased surface area of the 
heads? 

36. Why is the radius used in figuring the safe work- 
ing pressure of a_ horizontal return-tubular boiler 
instead of the diameter? What is the stress tending 
to rupture or burst a horizontal return-tubular boiler 
longitudinally and also circumferentially ? 

37. What provision is made against friction 
wear in a balanced slide-valve engine? 

38. Explain fully the action of an hyperbolic gov- 
ernor and its features. How does it differ from types 
of flyball governors? 

39. How would you set a _ single-eccentric Corliss 
engine? Why is steam lap and lead provided for? 
Why not get compression by giving lap to the exhaust 
valves only? 


How 


a 


and 


40. Is it possible to get water into an engine using a 
surface condenser? Is there an automatic vacuum 
breaker in a surface condenser? How may an engine 


draw water into the cylinder with this type of condenser? 
41. How would you get more work in the low-pres- 
sure cylinder of a cross-compound engine? 
42. Which is stronger, a single lap-riveted joint or a 
Why? 


single butt-strap joint? 
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From Architect’s Drawing of Middletown Plant When Ultimately Completed. . 


Metropolitan Edison Company’s 
Middletown Plant 


Plant Laid Out for 200,000 Kw. Capacity in Six Units—Boiler To Be Fired with Powdered 
Coal —Three Types of Pulverizers Being Installed 


to Boonton, N. J., within 50 miles of New York 

City, on the east is what is known as the Penn- 
sylvania-New Jersey Power System. Th's system con- 
stitutes a portion of the superpower system proposed 
for the North Atlantic States. Four of the most im- 
portant cities supplied from this system are York, Har- 
risburg, Reading and Easton, Pa. Two of the major 
plants on the system are those of the Metronolitan 
Edison Co. at Reading and Easton, the plant at the 
former place having a capacity of 75,000 kw. To pro- 
vide additional capacity to meet the demand of the 
rapidiy growing load of this company two base-load 
stations are to be built—one at Middletown on the 
Susquehanna River near Harrisburg, for an ultimate 
capacity of 200,000 kw., and another at Holland, Pa., 
on the Delaware River neat’ Easton. These plants as 
now laid aown will be identical, and each will contain 
six units, the first two naving a rating’ of 30,000 kw. 
each. 

Work is well under way on the plart at Middletown, 
and the first unit is expecied to go inte eperation in 
the late summer of 1924. Work on tre Holland plant 
has been suspended temporarily, to push the construc- 
tion on the Middletown plant, since additional capacity 
is badly needed in this section. As fast as the various 
construction crews complete their work at Middletown, 
they will be shifted to Holland to start work on that 
plant. At Middletown, because o. the floods that fre- 
quently occur in the river during the spring, provisions 
have been made in the design to teke care of a rise 
in the river of 30 ft., which is the highest zecorded at 
that location. 


G ic Boonton. from Gettysburg, Pa., on the west 


In determining the manner of firing the boilers, it 
appeared that a large quantity of river coal could be 
obtained directly from the river at the power-house 
site, and in the immediate vicinity at a very low cost. 
A large amount of the finer grades of fresh-mined 
anthracite could also be obtained, all coming within the 
lower-freight-rate zones. Bituminous coal of various 
grades could be purchased at reasonable prices. 

It appeared that by installing pulverized-fuel equip- 
ment the station could be made independent of any one 
source of coal supply with its accompanying strikes, 
lockouts, etc., although the cost of pulverizing some 
grades of anthracite and river coal was still somewhat 
of a conjecture. After considering combustion effi- 
ciency, boiler-absorption efficiency, banking losses, 
stack capacities, flexibility and ease of operation, time 
required to put the boilers on the line, labor and main- 
tenance, it appeared that pulverized fuel was best suited 
to this installation, and a preparation plant for drying 
and pulverizing the coal was designed. 

Five pulverizers are being installed for the initial 
installation in ae milling and drying plant separate from 
the main power house. These pulverizers will be of 
three different makes in order to determine the best 
method of pulverizing the different grades of coal. One 
will be a conical ball mill and four ring-roll mills will 
be used of two different types. 

Green coal will be stored in a 20,000-ton outdoor 
bunker divided into three sections to accommodate the 
different classes of fuel that it is anticipated will be 
used. From this bunker the coal will pass through the 
driers to the pulverizers. Part of the driers will be 
constructed on the principle of a cooling tower. The 
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coal falls down over two series cf louvered passages 
inclosed in steel-plate casings through which part of 
the gases from the boilers pass. These gases are taken 
from the main flue in the boiler plant and, after pass- 
ing through the driers, will go into a second flue and 
will be exhausted through a cinder vane fan in order to 
reclaim any fine coal that might be pulled out of the 
driers. An air-transport system will 
be used to take the coal from the pul- 
verizers to a cyclone, whence it will be 
delivered by a screw conveyor to a 
70-ton bunker at each boiler. 

In considering the matter of steam 
pressure for this plant, it appeared 
that reliable equipment could be pro- 
cured which was designed for a pres- 
sure of 350 lb. gage per square inch 
and 220 deg. superheat. It was con- 
sidered that there was economy to be 
gained by going to this pressure, but 
that pressures higher than 350 Ib. 
were still somewhat in the experimen- 
tal stage. After careful investigation 
which involved the determination of 
the best size of boilers, the most eco- 
nomical feed-water and flue-gas tem- 
peratures, as well as the economy ob- 
tained by the use of economizers, it 
appeared that boilers with heating 
surfaces of 14,770 sq.ft. with approxi- 
mately 50 per cent of economizer 
surface, were best suited to this in- 
stallation when considered from the 
viewpoint of first cost and efficiency, 
and that is the size selected. 

Each of the five boilers in the in- 
itial installation is equipped with a 
superheater having a heating surface 
of approximately 2,150 sq.ft., capable 
of superheating the steam 220 deg. F. 
Steel-tube economizers are employed 
and arranged so that the flue gases 
and water flow in opposite directions. 

Cinder-vane induced-draft fans at 
the discharge of the economizers will be used to take 
out the ash remaining in the flue gas. These fans and 
the accompanying equipment are designed so that the 
boilers may be operated up to 350 per cent of rating, 
provision being made to bypass some of the flue gases 
around the economizers at higher ratings. Steel cor- 
rugated flues in the rear of the boilers and beneath 
the economizers and cinder-vane fans carry the flue 
gases to concrete chimneys 200 ft. high by 14 ft. inside 
top diameter. These flues function as air preheaters 
for the secondary combustion air. 

The first turbines to be installed are of 30,000-kw. 
capacity and exhaust into a single-pass 45,000-sq.ft. 
condenser, one unit being included in the initial in- 
stallation. Circulating water is taken from the river 
through revolving screens into a concrete conduit that 
runs parallel with the river side of the power station, 
and pumped through the condensers into a conduit on 
the opposite side of the power house, from which it 
discharges back into the river. Arrangements have 
been made so that the cooling water can be recircu- 
lated during the winter months to prevent freezing of 
the pond at the power house. 

All auxiliaries are driven by electric motors with the 
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exception of the circulating pump and exciter, which 
are equipped with a motor and a turbine dual drive and 
are used to maintain the heat balance. The condensate 
pump has two stages. The first stage pumps the con- 


densate through a heater connected to the exhaust of 
the turbine, where the temperature is increased to near 
that of the exhaust temperature of the steam entering 
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the condenser. From this heater the condensate goes 
into the second stage of the pump and is pumped 
through the air ejector condenser and then through a 
heater connected to the fifteenth stage of the turbine, 
then through a small condenser heater on the gland 
seals, then to a heater connected to the thirteenth stage 
of the turbine. From the latter the condensate goes 
to a jet heater where the temperature is raised to about 
212 deg. by the exhaust from the turbines on the dual- 
driven circulating pump and exciter. Steam can be 
bled from the tenth stage of the main turbine into the 
jet heater if for any reason the exhaust from the tur- 
bines on the dual-drives should be insufficient to heat 
the feed water to its final temperature before going to 
the economizers. For the initial installation the makeup 
feed water will be treated chemically, but provisions 
have been made for installing evaporators to operate 
on steam extracted from the tenth stage of the main 
turbine. 

In the operation of the station the control of all 
apparatus will be centralized as much as possible. In 
the boiler room an operating platform, or gallery, is 
located between the two rows of boilers at the same 
elevation as the pulverized-coal burners and feeders. 
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Evaporating Systems for 
Refrigerating Plants 


By WILLIAM F. DAVIS 


follows the line of laboratory experiment equip- 

ment. A long continuous coil of pipe is the 
usual construction. In most instances these coils are 
in multiple and connected to headers, particularly for 
ice-tank construction. 

The early evaporators (so-called expansion coils) con- 
sisted of coils that were fed with refrigerant at one 
end and the vapor taken off at the other end. This style 
of evaporator is being installed to the present day. The 
advantage of this construction is that foreign sub- 
stances, such as water or oil, will pass through the coil 
and out with the vapor. 

Another evaporator, which is an improvement, is the 
top-feed and top-suction type. This arrangement is 
accomplished by connecting the two bottom ends of a 
vertical stand of coils in series, with the two top ends 
connected into the liquid and suction headers respec- 
tively. This arrangement somewhat relieves the liability 
of the compressor receiving a slug of liquid, but there is 
a greater tendency for the compressor to receive super- 
heated gas. The foregoing treats of vertical coils. 

One of the oldest types, perhaps, is the horizontal coil, 
which was and is usually built of 2-in. pipe and placed 
so as to extend across the ice tank or ceiling of a room, 
each layer or section being fed by a separate liquid 
valve. Both headers are on top or outside in ice-tank 
construction. 


r SNHE general construction of evaporators usually 


FLOODED SYSTEMS INTRODUCED 


Later, the so-called flooded systems were placed on 
the market. One firm used a liquid header at the bottom 
of the ice tank, fed by one valve, and the top ends of 
the vertical coils were connected into the suction header 
at the tank top. The suction had a large container set 
in the vertical line with a double gage glass, which was 
used as a guide for setting the feed valve. This type 
somewhat improved the operation of a plant, but the gas 
at the compressor would be either too wet or too dry, 
for it was almost an impossibility to maintain proper 
adjustment of liquid feed. 

About the same time we had the same type of layout, 
with this difference. The container above the tank was 
made larger and acted as a separator. It had a liquid 
return line to the bottom coil header, and the liquid was 
fed into the separator or accumulator and reached the 
coils through the return line. 

The feeding of the liquid into the accumulator obvi- 
ated the necessity for the gas formed in refrigerating 
the liquid passing through the many feet of continuous 
coil. 

The next type of evaporator was bottom feed with 
suction header at the top connected into a low-setting 
separator and the suction taken therefrom. The liquid 
for the evaporator was passed through a coil within 
this accumulator. 





*Paper read before the annual convention of the National Asso- 
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The evaporation of the slopover from the evaporator 
cools the liquid. This arrangement conserves the slop- 
over and is an insurance against a slug of liquor going 
to the compressor. 

All these types of apparatus show but little progress, 
but the first real step forward was the evaporator known 
as the shell cooler. With this outside provision is made 
to keep the liquor out of the compressor by using a sepa- 
rator or accumulator and a return drain pipe for the 
separated liquor. The cooler resembles the return- 
tubular boiler except that provisions for circulation and 
separation of vapor from refrigerants are usually 
neglected. It is so full of tubes that those at the top 
have a tendency to superheat the vapor unless an excess 
of liquid is fed. It has the same advantage, however, as 
the double-pipe brine cooler, of rapid movement of flow 
of circulating media. 


DETAILS OF DESIGN 


In general the evaporator should be constructed so as 
to afford rapid unrestricted circulation, with the liquid 
in full contact with the entire exposed walls of the 
tubes or shell. The vapor opening should be so located 
and protected that there will be no entrainment of liquid 
or superheat of the vapor, and with the liquid feed con- 
trolled automatically. In other words, the evaporator 
should be so designed as to provide: 

First, for the rapid change of state of the refrigerant 
from a liquid to a vapor without superheat; 

Second, for complete separation of the vapor, furnish- 
ing only saturated gas to the compressor or absorber; 

Third, for rapid circulation of the refrigerant for 
the purpose of obtaining the great advantage of trans- 
mission of heat due to velocity; 

Fourth, for a pocket to receive the oil and water that 
some refrigerants carry; 

Fifth, for the idea of evaporation by ebullition and 
not by so-called expansion. 

Unrestricted and facilitated circulation will either 
increase the capacity of the apparatus or it will reduce 
the temperature range between the boiling liquid re- 
frigerant and the body that is giving up its heat, thereby 
causing greater efficiency. . All will admit that the 
best-steaming boilers are those that have the best cir- 
culation. 

The evaporator will have its greatest efficiency, when 
the liquid is in full contact with the entire circumfer- 
ence and length of the tubes. An engineer would not 
expect a boiler to steam well if the tubes were only 
partly filled with water or partly surrounded by water, 
as the case may be. 

If the manufacturer or the engineer were advised to 
generate steam for a prime mover by placing a contin- 
uous coil in a furnace, with the water feed connected 
to one end and the other end connected to the steam 
chest of the engine, he would immediately put the 
adviser down for a layman. Designing engineers, how- 
ever, still have the liquid refrigerant feeding into one 
end of a coil and expect the operator to regulate the 
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feed so as to have neither a slug of liquid go over to the 
compressor nor superheated gas, and at the same time 
keep the evaporator up to high efficiency. 

I have heard of operating engineers stating that they 
were able to set their feed or expansion valves so closely 
on continuous coils that they would not have to be 
changed or readjusted for long periods of time; and I 
have heard other operating engineers say that they held 
their back pressure at 15 lb. gage under all conditions. 
It is evident that neither checked the actual operation 
of the plants. 


EVAPORATORS IN SEVERAL UNITS 


When different temperatures are carried, as in cold 
storage, the evaporators should be in several units, 
which can be cut out or in at will; and when it is neces- 
sary to allow the temperature to rise, the feed can be 
cut down with the result that the vapor is superheated. 
The evaporator within the fore-cooler should have the 
same advantage as the ice-tank evaporator. Room evap- 
orators will best be placed in a bunker space, so as to 
secure the benefit of convection, due to rapid and free 
air circulation, but wall evaporators can be designed so 
as to have all the internal advantages of those in freez- 
ing and cooling baths and bunkers. 

In adjusting liquid feed valves, it will not do to judge 
adjustment by the frost on the suction pipe. Judging 
the setting of feed valves by the frost on the return 
pipe is more or less guesswork, because pipes will frost 
when the suction gas is at a temperature below 32 
deg. F. Neither superheat nor liquid in the suction gas 
is desirable, but there might be either when setting of 
valves is judged hy the frost. If there are pressure 
gages and mercury-well thermometers in the suction 
lines at the evaporators, there will be no guesswork in 
adjusting the feed. If the pressure is, say, 15 lb. gage 
in the evaporator, we learn from the ammonia tables 
that the liquid is at 0 F. and the gas leaving the evap- 
orator should not be more than one or two degrees 
higher. In efficient operation the forecooler and liquid 
cooler evaporator should be connected in multiple with 
the tank evaporator and should be fed liquor in the 
same manner as all other evaporators. 


PURIFYING THE REFRIGERANT 


Every evaporating system should have a means of 
purifyiag the refrigerant where the recovery apparatus 
is the compression system. Purification can best be 
accomplished by using a separator on each suction line 
branch or between the nearest branch and the com- 
pressor. 

An accumulator corresponding to the receiver-type 
separator for a steam engine and located at the com- 
pressor, will sidetrack or precipitate any free refriger- 
ant, oil or water or other foreign matter. It will also 
prevent slugs of liquid refrigerant passing into the com- 
pressor and will constantly purify the charge. The pre- 
cipitated refrigerant will be constantly and_ slowly 
evaporated off by the heat given up by the liquid passing 
through the coil within the accumulator. The partly 
distilled residue must be drawn off into a still from 
time to time. 

I will give an example that shows the necessity of 
the refrigerant charges being as pure as possible at all 
times. Up to the first few days in August the plant 
in question had never run better nor showed as high 
efficiency. Just at the time when there was the greatest 
demand, the output dropped suddenly and two-thirds 


POWER 


1029 


capacity was the limit. The symptoms were lowered 
suction pressure and a discharge temperature drop from 
approximately 230 deg. F. to 170. Upon unscrewing 
the rod packing nut to reset the metallic packing, aqua 
ammonia ran out. 

The case was diagnosed as water in the ammonia 
charge. A sample taken from the liquid line showed 
only 1} to 2 per cent water. A further examination of 
the compressor valves showed water in the ports. 

A purge line was found connected to the side of the 
bottom header of the evaporator, which was of the top- 
feed and bottom suction type, and about a quart of 
water was removed. Daily trial would not yield any 
more water at this point. It was up to the engineer to 
get the water out of the system and keep the plant in 
operation without interruption. 

A receiver-type separator was made and placed just 
above the globe valve located just above the suction 
manifold. This separator was provided with a short 
liquid coil occupying about one-third of the height of 
the separator. Immedately after connecting the sepa- 
rator the capacity of the plant began to come back. 
After the first few hours’ run a quantity of rich liquor 
was drawn off into the purifier, or still, which yielded 
about 12 lb. of emulsified water and a little free oii. A 
few days later the operator drew from the still 49 lb. of 
emulsified water, and up to the present time the engi- 
neer has taken out 150 lb. of this emulsion, this being 
about 123 per cent of the total ammonia charge. By 
test no salt was found in this water. Where the water 
came from is a mystery. The knowledge of this in- 
cident has caused one engineer to test the liquid 
ammonia in the largest plant in Memphis, and he has 
found about 13 per cent water in the liquid. There is 
no telling how much may be pocketed in the system. 


TESTING FOR WATER IN THE SYSTEM 


There is a moral to this: If you find on some hot 
day, just when you need the output of your plant, that 
it has lost its capacity, look for water in the ammonia 
charge. Do not withdraw the charge and blow out 
the apparatus with steam unless it can be followed with 
hot dehydrated air and even then one may expect to 
still have some water in the system. It is the consensus 
that it is better to constantly dry the charge while 
operating. The dry ammonia will pick up all the mois- 
ture, which later will come out through the separator 
and still. 

Many plants have a large pressure loss between 
evaporators and compressor cylinders. A plant checked 
during the past season was found to have a drop in 
pressure of 18 per cent between the ice-tank evap- 
orator and the compressor manifold and a further drop 
of 18 per cent between a point just above the manifold 
junction and the suction pressure within the cylinder. 
A receiver-type separator placed just above and con- 
nected to the suction valve located on top of the mani- 
fold reduced the drop in suction-line pressure from 18 
to 7 per cent. The next change should be larger ports 
and more valve area for the compressor. 

As to the effect of foreign matter on both exterior and 
interior pipes, it is well known that a sharp-freezer 
evaporator must be defrosted in case the temperature 
cannot be maintained. As has been observed by the prac- 
tical engineer, when the evaporator is heavily coated 
with frost, it will not function unless the refrigerant 
pressure is lowered. This pressure reduction lowers 
the capacity and efficiency of the recovery apparatus. 
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How Windsor Station Forestalls 
Generator and Lubrication 


Troubles 


With 180,000 kw. of installed capacity the Windsor 
Station of the West Penn and Ohio Power Companies, 
at Power, W. Va., is naturally an object of interest to 
all power-plant engineers. Its size, together with its 
location in a spot where nature has provided coal and 








FIG. 1—THIS 30,000-KW. SPARE GENERATOR WORKS 
FOR ITS “BOARD” 


Mounted on its own base on the opposite side of the operating 
room from the main units, this spare normally operates as a 
synchronous condenser, thus cutting down electrical losses and 


enabling increasing station capacity from 5 to 8 per cent. 


condensing water and man the unique industrial load of 
the Pittsburgh district, would alone be enough to make 
this plant stand out from the average. But of almost 
equal interest to the engineer, if not to the general 
public, are certain unusual provisions that have been 
made to insure continuity of service. 

Windsor is one of the chain of plants by which the 
steel mills and other industries of the Pittsburgh dis- 
trict are supplied. The first requirement of these plants 
is absolute dependability. To meet this condition the 
Windsor Station, has, among other things, taken certain 
precautions that reduce turbo-generator outages to a 
minimum. 

The 180,000-kw. capacity of the station is divided 
among six 30,000-kw. units. Back in 1919 the plant 
had four of these units. As all of them had to operate 
almost continually to carry the load, a spare generator 
was purchased to cut down the time required to put any 
unit back into service after a burn-out or other accident 
to the electrical end. All the generators, including the 
spare, were exactly alike, so that in case of electrical 
trouble on any unit it was a relatively simple matter to 
remove the offending generator and replace it with this 
spare. The original generator could then be repaired 
or overhauled at leisure, this work being done at the 
factory whenever desirable. The same scheme has been 
continued up to the present time, when there are six 
complete units in addition to the spare generator. 

This arrangement, permitting the regular units to 
operate almost continuously and allowing them to be 
overhauled at sufficiently frequent intervals to keep 
them in excellent shape at all times, may be looked upon 
as a form of reliability insurance, where the insurance 
premium is the overhead charge on the cost of the spare 
generator. 

Not satisfied, however, merely to have this generator 
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on hand ready for emergency use, the operators of the 
Windsor Station decided that it might do something 
useful to pay for its “board.” The opportunity for this 
lay in floating the generator (Fig. 1) on the line as a 
“synchronous condenser.” Operated in this way, it 
improves the station power factor, reducing electrical 
losses in generating units which may thereupon safely 
carry heavier energy loads. 

The problem of bringing this huge motor up to syn- 
chronism is easily handled by the use of a spare bus, 
through which the spare generator is connected to any 
of the main units that happens to be idle After 
exciting the fields of both machines from the exciter bus 
or other outside sources, the turbo-generator is brought 
up to synchronous speed and voltage in the usual 
manner, the spare generator keeping in step. When 
synchronism is reached, the spare bus is tied to the 
main bus, after which the synchronous condenser is 
regulated in the usual way. Running in this way, the 
spare generator carries from 12,000 to 15,000 kva. and 
the station capacity may be increased from 5 to 8 per 
cent. 

As an additional safeguard on continuity the Wind- 
sor Station has in service an oil-purifying system that 
is believed to be novel in one respect at least. The use 
of centrifugal separators for the purification of turbine 
lubricating oils has become fairly common, but such 
equipment is ordinarily installed as part of a centralized 
purification system. The unusual feature in this station 
is the permanent attachment of an individual centrif- 
ugal purifier to each generating unit. As shown in 
Fig. 2, the purifier is mounted on the operating floor in 
front of the unit, so as to be under the direct control 
and supervision of the unit attendant. The closer view, 
in Fig. 3, gives a better idea of the details. A certain 
part of the hot oil returning from the bearings to the 
oil tank in the turbine base is continuously drawn off 














FIG, 2—EACH GENERATING UNIT IS EQUIPPED 
WITH AN OIL PURIFIER 


to the purifier through a 3}-in. pipe. This oil passes 
through a sight-feed overflow to the small motor-driven 
gear pump on the floor at the right of the purifier 
pedestal. From the pump the oil passes to the purifier, 
which returns the purified oil to the opposite side of the 
oil tank. ‘The purifier is belt driven by the motor 
mounted halfway up the pedestal. Immediate removal 
of much of the sediment is insured by drawing the oil 
from the bottom of the tank directly below the point 
where the used oil enters. 
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The supply of oil to the purifier is adjusted to handle 
the entire mass of oil in the lubrication circuit, once 
every eight hours. The first purification unit was in- 
stalled in 1921, three in 1922, and the last two purifiers, 
making one for each generating unit were added re- 
cently when the station was extended. Experience with 
this arrangement has demonstrated the possibility of 














FIG. 3—NEAR VIEW OF PURIFIER SHOWN IN FIG. 2 


running as long as two years with a single batch of 
oil, supplying only the makeup needed from time to 
time to replace the loss by evaporation, wastage and 
purification. 


Causes of Deterioration in 
Wire Hoisting Rope* 


By RAYMOND L. SANFORD 


Physicist, U. S. Bureau of Standards 


It is the usual practice to discard a wire hoisting rope 
when it is estimated that the factor of safety has been 
reduced by various causes to a certain specified value. 
The relatively small percentage of accidents that can 
properly be attributed to rope failure is evidence that it 
is the general policy to err on the safe side, and conse- 
quently in most cases it is probable that the full capacity 
of the rope is not utilized. On the other hand, owing to 
the fact that visual inspection is mainly relied upon at 
present in estimating the remaining strength of a rope, 
failures have been known to occur even after ropes have 
been judged to be safe by experienced inspectors. This 





*Published by permission of the Director of the Bureau. of 
Standards of the United States Department of Commerce. 
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uncertainty leads to economic loss due either to failure 
to realize the full life of a rope or to accidents resulting 
in property damage or even loss of life. It is quite 
evident, therefore, that if the present visual inspection 
could be supplemented or even replaced by a reliable and 
non-destructive method of test, much of this loss could 
be prevented. For this reason the Bureau of Standards 
is undertaking an investigation of non-destructive test- 
ing methods, which might be adapted to this purpose, in 
the hope that a practical method can be developed. 

The principal causes of deterioration in wire rope 
may be classified as wear, corrosion, fatigue, and over- 
strain. 

Wear—Probably the most evident result of service in 
a wire hoisting rope is wear. The surface of the rope 
running over drums and sheaves or over the ground 
sometimes in the case of inclined shafts, is abraded and 
worn away, thus reducing the cross-sectional area of the 
wires. This results in a reduction in strength that is 
generally assumed to be proportional to the amount of 
the reduction in area. It is possible, however, that this 
proportionality does not strictly hold. There is some 
evidence already available that such is the case. This 
factor would be a relatively simple one to deal with if 
the wear were only confined to the outside visible part 
of the rope. Unfortunately, this is not the case, and a 
considerable amount of wear may be expected to be 
internal and not revealed by ordinary inspection. The 
amount of internal wear is likely to vary greatly and is 
especially dependent upon the efficiency of the lubrica- 
tion. The ideal testing method would take account not 
only of the loss of material, but also of the possible 
change in the strength of that which remains. 

Corrosion—Under this heading may be grouped all 
the elements of deterioration that are of a chemical or 
electro-chemical nature. Rust, acid attack, electrolysis 
and hydrogen occlusion may all contribute to the loss of 
strength. Corrosion may occur on the outside or may 
be internal, as is the case with wear. Investigation will 
be necessary to determine the various effects of these 
factors on the mechanical and other physical properties 
of the material. It is known, for instance, that oc- 
cluded hydrogen has a tendency to cause brittleness. It 
will also be necessary to find out if the loss in strength 
due to acid attack, oxidation or electrolysis is accom- 
panied by corresponding measurable changes in other 
physical properties. Corrosion is likely to occur to a 
greater degree in some spots than in others and thus 
lead to localized sources of danger which must be 
detected and their position determined. 

Fatigue—It is well known that it is possible to pro- 
duce failure in steel by many repetitions of stress that 
may be well below the elastic limit. In wire,rope used 
for hoisting, fatigue is caused by bending stresses 
resulting from running over sheaves and drums, by 
kinetic shocks and by vibration. In spite of much 
experimental work it has not been demonstrated that 
fatigue causes a progressive change. On the other 
hand, it seems only reasonable to believe that a specimen 
that has been subjected to a large number of repeti- 
tions of stress that will ultimately result in failure, 
must be different in some way from another specimen 
of the same material that has not had this treatment. 
It certainly has a greatly decreased capacity for 
resistance to repeated stress. This is one of the most 
important phases of the problem and must receive early 
attention and rauch study. 
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Overstrain—By overstrain is meant in the present 
case the producticn of permanent deformation by stress 
greatly beyond the elastic limit, such as a kink, which 
causes a definite alteration in structure and should not 
be difficult to detect. If any trouble is encountered in 
this phase of the investigation, it may be in the quanti- 
tative determination of the effect of kinks and the like 
on the strength of the rope. It is important to be able 
to detect serious overstrain, however, as this is 
frequently the cause of the premature failure of a rope 
that otherwise could have been expected to give normal 
service. 

The possibilities in the way of testing methods are 
necessarily limited by two practical conditions. The test 
must be non-destructive and it must be possible of 
application to the rope in place. It must take into 
account not only change in section or broken wires, but 
also any structural changes which might alter appre- 
ciably the inherent strength of the material, although it 
need not necessarily be capable of distinguishing be- 
tween them. The loss of resilience of a rope resulting 
from service conditions renders it less competent to 
resist the effect of kinetic shocks due to great accelera- 
tions or vibration so that the relative safety of a new 
rope and an old one is not always comparable in terms 
of ultimate strength as determined by a static test. 

Of all the non-destructive testing methods that have 
been suggested thus far, some form of magnetic test 
would seem to be the most convenient, and in spite of 
one or two unsuccessful attempts at practical applica- 
tion it has not been conclusively shown that such appli- 
cation is impossible of achievement. For this reason 
first attention is to be given to magnetic testing as a 
possible solution of the problem. Regardless of whether 
practical application is found to be possible in this case, 
it seems evident that the results of such an investigation 
should prove to be very valuable, particularly in view of 
possible developments of magnetic testing in other fields. 


Explosion of a 20,000 Kw. Turbine 


Results from an Undetermined Cause 


A steam-turbine disaster at the Riverside Power 
station, which is a municipal plant at Shanghai, China, 
occurred about 11 a.m., Nov. 15, 1923, an account of 
which appeared in the North China Daily News of Nov. 
16, 1923. Seven men lost their lives, including the erect- 
ing engineer and three Chinese helpers. No generally 
accepted explanation had been found at the time the 
reports were issued. The single-cylinder 20,000-kw. 
steam turbine built by C. A. Parsons & Co., Ltd., of 
England, which was in the process of erection, had been 
disconneeted from the generator and was being operated 
for the purpose of correcting the balance. 

Two theories as to the cause of the wreck were 
advanced. The first was that of overspeed and the 
possibility of the emergency governor failing to func- 
tion. The second theory was that of a defective rotor 
which let go because of some flaw. 

It is reported that four engineers, with three Chinese 
assistants, were on top of the turbine, which was 
apparently operating at normal speed when the wreck 
occurred. It appeared that the rotor burst, lifting the 
casing off the turbine and reducing the stationary mem- 
bers and condenser to a mass of wreckage. Structural 
steelwork and the roofing was much damaged by flying 
pieces. Part of the rotor was hurled against one of the 
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steel columns of the building, from which it apparently 
glanced and buried itself in a 6,600-volt switchboard 
that had recently been erected for controlling the gen- 
erated current. Half of the large rotor was found in 
an upright position about forty feet from its original 
place, with the coupling end up. Steam was shut off 
owing to the presence of mind of one of the Chinese 
operators, who was injured by fragments, but recovered 
in time to give orders for the steam valve to be closed 
at the boiler house. Service was restored by placing the 
other units in operation about one hour later. 

The theory of overspeed as the cause of the wreck 
appeared unlikely from the fact that the machine ap- 
peared to have been operating satisfactorily at normal 
speed. In the event of overspeed it would ordinarily 
have run to practically double speed, or 3,000 r.p.m., 
before wrecking. The difference in sound caused by 
overspeeding would immediately have notified the ex- 
perienced erecting men of what was taking place, so 
that in all probability the machine could have been 
safely shut down. There is no definite information as 
to what an inspection of the broken rotor revealed, but 
it is reported that this indicated the likelihood of a flaw 
in the large steel rotor as being the cause of the trouble. 

The entire capacity of the Riverside Station was 121,- 
000 kw. at 6,600 volts, 50 cycles. This generated volt- 
age was stepped up to 22,000 for trunk transmission 
lines. The Riverside Station contained two Allgemeine 
Elektricitaets Gesellschaft 2,000-kw. turbo-generators of 
German manufacture; one Fraser & Chalmers 5,000-kw. 
with Worthington condenser; two General Electric 
(U.S.A.) 10,000-kw. with Worthington condenser; one 
Parsons 10,000-kw. with Parsons condenser; two Gen- 
eral Electric (U.S.A.) 18,000-kw. sets each with 36,000 
sq.ft. Worthington condensers; one Metropolitan- 
Vickers 20,000-kw. set with 40,000-sq.ft. Metropolitan- 
Vickers condenser fitted with ejector air extractors; 
one Parsons 20,000-kw., with Hick Hargreaves 40,000- 
sq.ft. condenser with “Ejectair” air pump; and two 
Metropolitan-Vickers 3,000-kw. house turbo-generators. 

The turbine that exploded, contained a massive 
forged-steel type rotor with four rings or stages of 
reaction blading. There were 48 blade rows in the 
entire rotor. After passing through the four blade 
rings or stages, steam entered the exhaust end, which 
contained eight disks for carrying the long exhaust 
blades. The turbine was operated at 15,000 r.p.m., 
180 lb. steam, 192 deg. F. superheat, 283 in. vacuum, 
with a water rate of 11.35. The last row contained 
blades 223 in. long, with a disk diameter of 65 in. The 
tip speed at this point, 1,000 ft. per sec., was the maxi- 
mum of the entire rotor. 


An induction motor should not be used on a circuit 
of voltage different from that for which it is intended. 
If the voltage is high, the iron loss is increased and the 
copper loss decreased. If the voltage is low, the iron 
loss is decreased and the copper loss increased. These 
variations tend toward a localization of the heat either 
in the iron or in the copper, and if the variations are 
large enough, the concentration rather than a distribu- 
tion of the losses increases the liability of burnouts and 
troubles. It should also be borne in mind that the 


torque of an induction motor, the frequency remaining 
constant, varies as the squares of the applied voltage, 
so that this feature has to be given due consideration. 
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Oil Burning 


OTWITHSTANDING many coal-burning furnaces 
I are being changed over from coal to oil fuel, there 
is a surprising scarcity of real data on how these 
changes were made; of how furnace height and volume, 
the tilting of the burners, and the location of the air in- 
take openings affect combustion efficiency and maximum 


economical rate of combustion. There are a hundred 
and one little things that can be done to improve per- 
formance and lessen the problem. They are, in fact, 
little things, but they have big consequences. 

The truth is that it seems so simple to burn oil as 
compared with solid fuel, that the instruments and rec- 
ords that are needed to give an accurate insight into 
the functioning of the furnace are often lacking. The 
change from coal to oil is so satisfactory in the way of 
simplicity, less labor, cleanliness and flexibility, that 
everyone concerned is pleased and feels liberal in con- 
doning an excessive consumption of oil, if they know it 
exists. 


It is easier to meter oil accurately than coal. Oil is 
more easily abused and the wastes multiplied. The 


correct ratio of air to fuel is more easily controlled— 
and needs closer control, if needless wastes are to be 
prevented. It is easy to be led astray when burning 
oil, if one attempts to determine combustion efficiency 
by the haze emitted from the stack or by the color of 
the flame in the furnace. Oil, even more than coal, 
needs the draft gage, the CO, instrument and other 
equipment necessary to tell what is being done ana 
how it is being done. 

To change over from coal to oil intelligently without 
starting at about the same place, in each case, more 
experimentation is needed and a wider publicity for the 
results. 


Exhaust Steam 
| Seema out over 


sees 


any industrial community, one 
innumerable wreaths of white steam rising 
from the roofs of factories and office buildings. These 
mean different things to different men. The artist sees 
a beautiful picture; the average man “just steam,” and 
the power engineer heat units for which good coal or 
oil has beer burned. 

The white wreaths represent a big loss, a loss that 
can generally be reduced and sometimes eliminated en- 
tirely. Tracing this exhaust steam back to the boiler, 
it is seen to contain from fifty to sixty per cent of the 
heat in the coal that originally produced it. Assuming 
an average small plant about twenty-five per cent of 
the heat in the fuel goes up the stack and another fif- 
teen per cent to other boiler-room losses. The remain- 
ing sixty per cent passes to the engine in the form of 
steam. Perhaps six per cent is delivered as mechanical 
or electrical power, two per cent to engine and gener- 
ator outside losses and the remaining fifty-two per 
cent to the exhaust. 


Taking the steam at the engine throttle at one hun- 
dred per cent, from eighty to ninety per cent of the heat 
remains in the exhaust. It is for this reason that a 
full understanding of exhaust steam is one of the ear- 
marks of the successful isolated-plant engineer. 

In planning to save fuel through the exhaust-steam 
route, the first step is to cut out every possible use 
of live steam. The next is to reduce the consumption 
of exhaust steam to a minimum. The third is to install 
generating units sufficiently economical (if possible) 
to give practically no exhaust steam above the bare 
requirements. This will be easy in some plants and 
difficult or impossible in others, but should be approached 
as closely as possible. 

Where condensing water is available and conditions 
are such that an economical non-condensing unit will 
give an excess of exhaust steam, the field is open for 
the bleeder turbine, which generates as much power as 
possible from extracted steam and economizes on neces- 
sary additional “power’’ steam by expanding it to a 
vacuum. 

The engineer who is not afraid of using his brain 
and his pencil, can often save many times his salary 
by working out the best balance of heat and power for 
his particular plant. 


Functioning Under Difficulties 


LTHOUGH Congress last year extended relief to 
the Patent Office in the form of more examiners 
and an advance in their salaries, the situation is still 
far from satisfactory. With applications coming in at 
the rate of nine thousand a month, it is difficult for the 
five hundred examiners to make much headway 
against an accumulation of approximately seventy 
thousand cases awaiting action. Even were it possible 
to gain, in cases acted upon over those received, at the 
rate of a thousand a month, which is perhaps the upper 
limit with the present force, it would take close to six 
years to catch up. 

The net result is that it now takes nearly a year and 
sometimes as long as sixteen months from the date of 
application to the final issuance of a patent. Obviously, 
there are many cases in which industry is thus seriously 
retarded and employment adversely affected by the 
delay. This alone is sufficient to warrant the backing 
of industry in any effort toward the amelioration of 
these conditions. 

Another factor contributing to the difficulty is the 
high rate of turnover among the personnel. This is in 
spite of the advances in salaries granted last year and 
is conclusive evidence that they are still well under the 
figures that the examiners can command in private 
work. 

The Patent Office now has on hand a stock of about 
fifty million copies of patents together with the original 
copies, and these, for the greater part, are stored on 
wooden shelves in a building more than fifty years old. 
It is needless to draw attention to the fire hazard in- 
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volved and the irreparable loss that would result should 
these be destroyed. 

With the exception of the year just drawing to a 
close, during which depleted stocks were replenished, 
the Patent Office has been more than self-sustaining and 
nas to its credit a total balance of about nine million 
dollars. Unfortunately, all fees and returns from the 
sale of copies go into the federal treasury and funds 
for the maintenance of the Patent Office have to be 
appropriated by Congress; hence returns are often lost 
sight of in the face of necessary appropriations. Might 
it not be better to place the administration of the 
Department on a basis similar to that of any private 
business wherein its expenditures would be governed 
by its income and surplus? 

Everyone is in sympathy with the federal budget 
system and the efforts of the Administration toward 
economy. It is to be hoped that Congress will fall in line 
with this policy, but not overlook the fact that true 
economy does not preclude wise expenditure that will 
react to public benefit. 


Both Have Much to Their Credit 


HE question as to whether this country or Europe 

leads in hydro-electric development has _ received 
considerable attention from engineers on both sides of 
the Atlantic, each claiming the laurels for his own par- 
ticular continent. Probably the answer to this question 
is just as difficult to arrive at as most others that con- 
tain so many intangible quantities. Furthermore, devel- 
opments are being made so rapidly that the scale may 
change, for a particular design, in favor of one or the 
other contestant almost over night. Until 1900 or even 
later, developments in hydraulic turbines were in favor 
of European engineers both in theory and practice. 

When the first plant was built at Niagara Falls, that 
may be considered an attempt to develop this power on 
a large scale, it was an undertaking on which the 
engineering talent of this country and Europe was con- 
sulted and the contract for the five-thousand-horsepower 
turbines went to a European manufacturer. Twenty- 
five years later the largest hydraulic turbines in the 
world, seventy-thousand horsepower capacity, were 
designed and built by two American manufacturers, and 
one was put into successful operation’ on December 18 
of this year. Europe has been building some large 
units, especially for low-head installations, which are 
equal to anything built in this country for similar con- 
ditions, although they do not compare in power capacity 
with many of our medium high-head machines. 

In this country development in reaction-type wheels 
has gone almost entirely to vertical-shaft type units, 
resulting in an improvement in efficiency, simplified 
construction and operation and a reduction in space. 
On the other hand, the horizontal-shaft double-runner 
units are being used quite extensively in Europe. 
Although it is claimed by certain European engineers 
that they have found out how to design this type of 
unit for high efficiency, tests made recently on twelve- 
thousand-horsepower wheels of this type showed a 
maximum efficiency of ninety per cent in one case and 
only eighty-five in another, with the curve falling off 
rapidly on part-gate and full-gate operation—a curve 
that compares unfavorably with those for vertical-shaft 
machines of the same capacity and head in this country. 
For use on high-head water powers found in different 
parts of this country the Francis-type turbine has been 
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developed for heads approaching one-thousand feet, 
with a marked improvement in efficiency over the 
Pelton-type wheel. 

Developments in the so-called propeller type turbine, 
although its origin must be credited to Europe as well 
as many other innovations in hydraulic-turbine design, 
were first given real impetus in this country, where 
units of thirty-thousand-horsepower capacity have been 
designed and installed. However, improvements in 
design of this type are now apparently in favor of 
Europe. If the unit now under construction comes up 
to the expectations of its designer, its efficiency, 
although not any better at the maximum point than 
machines constructed in this country, will be much im- 
proved at part gate. This is one of the cases where 
development has shifted in favor of Europe almost 
over night. 

The foregoing are a few of the factors that are more 


.or less tangible. There are many others that enter into 


the question, and when everything is considered each 
continent will have much to its credit and much to learn 
from the other. If the use of their own product is any 
indication of development, there cannot be a great deal 
of difference in the two, since practically no European 
turbine comes to America and the same is true of 
American turbines going to Europe. 


Simplifying the Conception 
of Heat Balance 


BALANCE of heat entering and leaving each part 

of the system generating energy in a power plant 
presents a complicated picture to the imagination. This 
may be simplified by dividing the subject into some 
easily understood principles. In order to eliminate 
waste, steam escaping to the atmosphere must be 
avoided as far as possible and heat loss through the 
condenser cooling water reduced to the lowest value. 
A third condition is that steam- or power-consuming 
devices should be as high in efficiency as possible. 

If feed water is heated with steam at full boiler 
pressure and temperature, no reduction in circulating 
losses will occur. If heated with steam bled from a 
prime mover at the 212-degree F. zone, an appreciable 
portion of the steam generated will be saved from con- 
densation. For each pound bled, a small portion, say 
one third, must be added to the prime mover to main- 
tain equal load on the machine. 

If steam at 212 degrees is exhausted from a highly 
inefficient auxiliary turbine, it will be of much higher 
temperature, on account of losses in the turbine appear- 
ing as wasted heat in the exhaust. A much smaller 
weight of such steam will heat the condensate, than in 
the former case. Less condensed steam will be saved in 
proportion to that generated. Other problems may be 
similarly treated. More steam relatively, should be bled 
from a highly efficient turbine stage than that based on 
average efficiency. 

The final test for efficiency of heat balance may be 
regarded as a comparison of the relative proportion of 
generated steam which is saved from condensation. By 
suitable reasoning, a rough estimate may indicate how 
a possible change may affect the heat balance, or the 
proportion of generated steam saved from the con- 
denser. The use of mathematics as a check on judg- 
ment is usually more satisfactory than extensive cal- 
culation without a good idea of the probable end in 
view. 
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Indexing and Filing Articles 


The accompanying card illustrates the method of 
indexing articles in use in our plant. We started in 
the first of the year and have indexed all articles under 
the proper titles. Every week when I get Power I 
spend about half an hour filling out the cards. There 
is an index for each subject, such as flue-gases, feed- 
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CARD USED FOR INDEXING ARTICLES 
hydraulics, steam engines, pumps, gas and oil engines, 
indicators. editorials, elevators, electricity, miscellane- 
ous, etc., with subdivisions so that I can find any article 
immediately. 

This index system is referred to by our engineers 
and other employees when any question comes up, and 
Power is the one authority referred to, to settle all 
disputes in the plants. THOMAS W. Woon. 

Taft, Calif. 


Observations on the Practice of Smoking 
Around the Power Plant 


Why is it that so many salesmen and other repre- 
sentatives of engineering companies are unable, when 
they enter a plant on strictly business matters, to put 
away for the time being all thoughts of smoking? 
This may seem an odd query and out of place in an 
engineering paper, but there are sufficient reasons for 
raising the point, and it would be well for anyone 
concerned to give the matter a little serious thought. 
Here is an actual instance. A complaint had been made 
to a power-plant equipment selling agency that certain 
of the material purchased through them had been found 
not to be complete, as several parts were missing or 
otherwise defective. A representative of the selling 
agency came to investigate and was inclined to make 
light of the happening, although the oversight on the 
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part of the manufacturers was inexcusable. This power 
plant was in a large textile mill, and as a rule in all 
up-to-date textile plants smoking inside the gates is 
absolutely prohibited even in the boiler room. Only by 
having such a hard and fixed rule and by strictly 
enforcing it can the safety of the entire plant be in- 
sured at least from this cause. On general principles, 
be it a textile mill, steel mill or any other type of 
plant, one would think that a visitor, regardless of how 
badly he might wish to have a smoke, would wait at 
least until he had been invited to smoke or until his 
companion smoked. But no, this particular person 
after being in the plant less than ten minutes proceeded 
to take out a cigarette and was about to light it when 
the surprised mill official curtly remarked that smoking 
was not allowed. It was an embarrassing moment for 
both parties, and the interview was shortly thereafter 
ended, not wholly to the satisfaction of the mill official. 
A similar event happened the next day with the same 
official, only this time the person was a salesman, not 
an engineer, and the place was in the main watchman’s 
office in the administration building. Here again the 
person from outside, all uninvited, prepared to light his 
cigarette in the midst of the conversation which prom- 
ised to result in an order. Coming so soon after the 
happening of the previous day, this second occurrence 
disgusted the mill official, his interest in the matter 
under consideration lessened, and the salesman went 
away without the order. The official in these two in- 
stances cited was a smoker, so that he was not 
prejudiced on that point. These happenings simply 
emphasize the truth of the old sayings, “There is a 
time and a place for everything” and “Business before 
pleasure.” The only safe way is for the person from 
the outside to refrain from smoking until the plant 
official invites him to do so or sets the example by 
smoking himself. A. J. CALHOUN. 
Lawrence, Mass. 


Removing Non-Condensable Gas from a 
Refrigerating System 


In some refrigerating plants the removal of exces- 
sive non-condensable gas from the system is an impor- 
tant matter, for this gas puts much extra work on the 
compressor and greatly reduces the efficiency of the 
plant. Increasing pressure in the condenser indicates 
the presence of the gas, and it should be blown off 
when detected. The majority of condensers are 
equipped with an equalizing line, by which the light 
gas may pass back to the upper part of the condenser 
from the liquid receiver, and a valve opening to the 
atmosphere, for the purpose of purging the condenser. 
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The sketch shows a simple continuous method of 
removing the non-condensable gas from the liquid 
receiver. If not already fitted with a gas return line, 
drill and tap the top of the receiver for }-in. pipe and 
attach a nipple and globe valve. Build a double-pipe 
condenser, 3 pipes high and about 6 ft. long, of 1/- and 
2-in. pipe. This should be hung on wall hooks near 
the receiver. The }-in. outlet from the receiver should 
be connected into the bottom of the condenser. A 3-in. 
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AFTER-CONDIENSER SEPARATES Til 
NON-CONDENSABLE GAS 


pipe should be extended from the outlet valve to a 

bucket, which should be kept full of water. When in 

operation the valve at the receiver should be kept wide 

open and the valve at the top of the small condenser 

open only enough to let the gas escape in bubbles into 

the water in the bucket. M. M. BROWN. 
Utica, N. Y. 


The Dignity of the Engineer 


We often read of the troubles and trials of the plant 
engineer, many of which, I think, are due to the lack 
of dignity or the reverse, overdoing it altogether. The 
necessary dignity for any position can be gaged only 
from the actual job, and no man can advise just how it 
can be done. “Think it out carefully yourself, and 
then stick to it through thick and thin,” is the best 
policy to pursue. Many clever engineers have made 
themselves little better than slaves by lack of dignity, 
and many have made themselves a bundle of nerves by 
overdoing it, while the judicious use of just enough of 
it makes all the difference between these extremes. 

The lack of dignity is most pronounced in really 
clever engineers who hold the idea that cleverness is 
all that is necessary to retain the positions, conse- 
quently they must be continually rushing about to be 
sure of their places. The ignorant man flies to the 
other extreme, and in consequence gets left alone in his 
yvlory until one fine day he gets his marching orders, 
much to his surprise, although everyone else about the 
place had been expecting something of the sort. 

Many years ago, when quite a young engineer, I had 
the friendship of a successful plant engineer who had 
for about fifty vears been growing with the firm, start- 
ing as the only engineer about the place and finishing 
his career as a director of the firm with the engineers’ 
portfolio. His advice was always: 

Dress for the position, young man. The untidy, unshaved 
man is never fit for the dignified position of an engineer 
in charge. No matter how dirty the work is, the face and 
hands can be clean before starting and after stopping. Be 
natural at all times. Don’t have one special language for 
the “Boss” and another for your men. When things go 
wrong, don’t vent your spite on the innocent, and don’t 
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retaliate upon the workman whem up against the “Boss.” 
Should the “Boss” be what is known the world over as a 
“rough diamond,” don’t copy him. If visitors mistake you 
for him, never heed them. Remember it is his fault and 
not anything that you have done that has created the situa- 
tion. Insist always on having cleanliness in your plant, 
remembering that as far as your men are concerned it is 
up to you to set the standard. If you have no assistants to 
control your men, punctuality is very important if only to 
show interest and add dignity to your position. The plant 
engineer often has much to worry him into the late hours 
of the night, but the man who thoroughly grasps the dignity 
of his position finds little to grumble about when his pay 
envelope comes along. 


Belfast, Ireland. F. P. TERRY. 


Changing Air Valves Permits Use of 
Exhaust Instead of Live Steam 


One of the tenants in a loft building of which I 
formerly had charge was a mirror manufacturer. There 
were seventeen steam tables on the second floor, as 
shown in the illustration. Most of the tables were more 
than 100 ft., horizontally, from the boilers, besides being 
two floors above. It had been planned originally to heat 
the tables with exhaust steam through a 3-in. header in 
the basement, with 2-in. risers to the second floor and 
connecting to 1j-in. coils in the tables. The coils were 
fitted with the ordinary air valves and the returns were 
connected to the main house-heating line. It was soon 
found, however, that with all the tables in use at one 
time not enough steam could be supplied to heat the 
tables properly, even with 10 lb. back pressure, which 
was too much for the engines. Different experiments 
were tried without avail, and we were finally forced 
to use live steam through a reducing valve at about 
12 lb. pressure. 

After considerable thought one other plan was sug- 
gested, which proved satisfactory. Air valves of an- 
other make were installed on the coils and their 


























GENERAL ARRANGEMENT OF COIL AND STEAM 
CONNECTIONS 


discharges connected to the vacuum air line on the 
house-heating system, as shown by the dotted line. This 
worked all right, and we were then able to heat the 
tables with the exhaust steam, and without any appre- 
ciable back pressure. It seemed that the air-valves 
first used could not take care of the accumulation of air 
in the flat coils fast enough to allow the steam to get 
through. Undoubtedly, there are many installations 


similar to this where exhaust steam might be used, if 


the proper provision were made. 
Utica, N. Y. 


L. LovuGH. 
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Comments from Readers 








Practical Boiler Efficiency 


I was greatly interested to see in Power for Nov. 6 
the editorial on ‘“‘Practical Boiler Efficiency,” referring 
to proposals made by me (in an article published in the 
September Cheap Steam) for the establishment of an 
agreed standard of “practicable efficiency” for boilers, 
which would serve a purpose similar to that for which 
the Rankine standard cycle was adopted, by the Inst. 
C.E. in England and by the A.S.M.E. in America, for 
the evaluation of steam-engine performance. 

I note your remarks and objections to my proposals, 
and shall be glad if you will allow me to say a few 
words in reply, since this question is of considerable 
practical importance. If the maximum utilizable heat 
for all fuels were a constant fraction of the calorimeter 
value, it would not much matter which was taken as a 
basis, for the “calorimeter efficiency” would be a uni- 
form “grading down” of the result achieved. But it is 
not so, and with many poor fuels, which it is yet highly 
desirable to make use of, the large amount of water, 
or of oxygen, in the fuel makes it impossible to reach 
the “calorimeter efficiency” value which can be fairly 
easily reached with high-grade coal. This gives a wrong 
impression as to the value in use of these poor fuels, 
and undoubtedly tends to retard their utilization (a 
distinct loss), whereas if the results were given in 
terms of what I have called “practicable efficiency,” a 
more just idea of the relative merits would result. 

The term used by me, “practicable efficiency,” is 
somewhat unfortunate, since I do not claim that it is 
really possible to reach 100 per cent on this basis; 
perhaps “relative efficiency” would be better. Also I 
must have written carelessly to give the impression that 
I would drop the “calorimeter efficiency” altogether. 
This is not my desire; but I should hope that, once a 
standard has been settled, then the “relative efficiency” 
would be considered the right basis for judging the 
relative performance of boilers with different fuels. 

You point out that, in the case of the steam engine, 
if the “Rankine efficiency” is 37 per cent, a perfect en- 
gine would be wasting 63 per cent of the heat received. 
In such a case I should not call the 63 per cent “‘waste,” 
but should say “maximum utilizable heat — 37 per 
cent,” and if 37 per cent is actually converted into work, 
no more can be done. Take a hydraulic analogy, which 
is instructive. The great power works at Niagara get 
water from an intake 530 ft. above sea level; a fall of 
180 ft. is used, and the water is discharged 350 ft. 
abeve sea level. (These figures are only approximate, 
but will serve to show my point.) Therefore a tur- 
bine of 100 per cent efficiency rejects 66 per cent of 
the energy of the water at intake, since the full energy 
means a fall to sea level; yet in such a case this 66 per 
cent could not reasonably be described as “waste.” In 
thermodynamics absolute zero is the analogue of sea 
level, and since we work (fortunately) at a considerable 
height above zero, a considerable rejection is inevitable, 
but it is not “waste.” The evil of the use of such a 





word is that it implies that 
defect, which it is not. 

Returning to the proposed 
ciency, I quite see the force 
the difficulty of getting any particular formula gen- 
erally accepted as standard. I think, however, that you 
are rather too pessimistic when you call this an “impos- 
sibility.” I believe it can be done. The fact that any 
accepted standard would not necessarily endure for all 
time is not a serious objection, provided that the stand- 
ard gave a sufficiently stable basis for judging per- 
formance. In such a case the sooner practice. improves 
to such an extent as to make it necessary to substitute a 
still higher standard of “maximum utilizable heat,” the 
better. 

I apologize for the length of this letter; my excuse 
must be the importance of getting the subject discussed, 
and since your editorial gave me an opportunity of 
putting my case before the readers of Power, the 
temptation was irresistible. G. A. ROSSETTI. 

Bolton, England. 
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The Diesel Power Plant 


In recent issues of Power have appeared several let- 
ters in which an engineer gives his view of the Diesel 
engine. His conclusions as to long life are undoubtedly 
accurate, and he is to be congratulated on his open mind. 
One of the surprising facts in connection with power- 
plant work is the tendency of engineers to assume that 
steam. should be considered as the only desirable form 
of power. This is in the face of the known higher 
efficiency of the oil engine and its reliability. 

The Diesel engine has practically the same efficiency 
for all types and all sizes, which fact is in marked con- 
trast to steam plants. In making any comparison be- 
tween the two, it is always necessary to bear in mind 
that a Diesel engine is a complete power plant in itself, 
while a steam engine or turbine requires boilers, stok- 
ers, furnace, condenser and connecting piping. Al- 
though the Diesel engine efficiency drops off at the 
lighter loads, there is only one such loss to be con- 
sidered, whereas in the steam plant each individual 
piece of apparatus loses in efficiency, and the aggregate 
loss becomes very large. 

Another thing to be considered is that the Diesel 
engine consumes a certain definite amount of fuel and 
there is no falling off in efficiency due to the engine’s 
getting out of adjustment or parts becoming worn. 
When such a condition occurs, it is necessary to put the 
engine into proper adjustment in order to keep it run- 
ning. This is one of the main differences between a 
Diesel plant and a steam plant. A steam plant will run 
even if the efficiency of most of the different parts of 
the machinery has become low due to improper adjust- 
ment or lack of upkeep. In many cases the total fuel 
consumption is two and even three times what it 
should be. 

This uniformly high efficiency of the Diesel engine 
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has another important angle. It makes it unnecessary 
to install huge central stations in order to get the 
maximum economy, as is the case of steam plants. It 
is possible to choose such plant sizes as are best suited 
to meet the load at any given load center and avoid 
the tremendous expense attendant on the construction 
of elaborate high-tension lines with substation, etc., 
which construction is necessary where very large steam 
central stations are used. The cost of a Diesel plant 
is about the same as the cost of a high-grade steam 
plant of equal capacity, while the operating cost is lower 
than that of the most efficient steam plant. These facts 
make it possible to combine the low operating cost of 
a big central station with the reliability of a plant 
located at the point of consumption. It is a well-known 
fact that any high-tension transmission line is subject 
to interruptions in service due to weather conditions, 
and the longer the line the greater the danger of such 
interruptions becomes. 

These facts are generally recognized by engineers, 
and yet they are reluctant to apply the obvious remedy. 
This probably is accounted for by the fact that engi- 
neering development seems to run in cycles and that 
right now we are in the midst of the central-station 
cycle. In all probability the Diesel plant will be the 
dominating factor of the next cycle. This is being 
brought about by several factors. The first and most 
important factor is the enviable records made by the 
many Diesel-engine installations. These records show 
reliable service as well as low operating costs. A second 
influence is the increasing cost of operating steam 
plants, due to constantly increasing coal prices. In 
addition, the heavy financial burden imposed on a big 
central station with its expensive distributing system 
is making itself felt. Finally, the heavy transmission 
loss from central stations averages around 25 per cent 
and increases as the length of the line increases. Advo- 
cates of superpower plans pass over this phase of the 
problem with scant attention. 

Problems of power production and distribution vary 
so widely in different cases that no one solution will be 
practical for them all. Each individual case must be 
studied and the correct solution applied for that par- 
ticular case. Only in this way can the best use of the 
nation’s fuel be obtained. The Diesel engine has 
reached the point in its development where it can give 
reliability of service equal to any other type of prime 
mover. Anyone considering a new power installation 
would do well to give careful consideration to the pos- 
sibilities of the Diesel engine. P. M. THAYER. 

Milwaukee, Wis. 


Heat-Treating Metal with Steam 


My attention has been called to the editorial entitled 
“Heat-Treating Metal with Steam” in the Nov. 20 issue. 
This is particularly interesting to me because I was 
responsible for the introduction of these steam-temper- 
ing devices in the factory referred to, and I designed the 
retorts and furnaces and superintended their operation 
for more than twenty-five years. I think I can tell a 
very interesting story about them. 

The manufacturing company that I organized was up 
against the problem of tempering a large quantity of 
small steel pieces. The usual method was to heat a pot 
of oil to the desired temperature by a thermometer, fill 
a wire basket with the small parts and dip them into 
the heated oil. On this particular work, because of the 
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delicate points and the small size of the pieces and on 
account of the fact that ve desired to do them in large 
quantities at a low cost wita the greatest possible refine- 
ment in quality, the oil bath did not prove satisfactory 
to us. 

I had been experimenting for severel years on steam- 
pressure cooking. The idea came to me first from 
watching the lumbermen in the Maine woods, baking 
beans in an iron pot with a cover, the pot being buried 
in a hole in the ground, the hole having been previously 
heated by burning a big fire in it. The high quality of 
the cooking I considered due to the fact that they held 
some small degree of steam pressure. Now I tried to 
duplicate this in the home by making a pot with a steam- 
tight cover and a safety valve. In late years this has de- 
veloped into a commercial article. At that time it was 
little known. It occurred to me that I could construct a 
steam-pressure cooker strong enough to hold 700 lb. 
steam pressure and use it in tempering these snall steel 
pieces, and it was a great success from the start. An- 
other company engaged in the manufacture of a similar 
line would, I thought, be interested, and as we did not 
care to apply for a patent on this device at that time, I 
visited this other company and made an agreement with 
them that if I would show them a device that would save 
them considerable money in their tempering, they would 
pay me a reasonable price for it, leaving the exact 
amount to their own good judgment. They agreed to 
this, and I spent a whole day tempering a lot of small 
pieces for them. The man in charge of their side of the 
work pronounced the work very good, but never got a 
report from the manufacturer as to whether or not he in- 
tended to use the device. About twenty years later, a 
man came to our factory after a job as a hardener and 
stated that he had had experience with all kinds of 
tempering, including steam tempering, for over eighteen 
years, and the place where he had worked was with the 
company I have just referred to. 

Four or five years after conceiving this device for 
tempering I decided to apply for a patent, but found out 
that this had been patented more than twenty years be- 
fore, but it had never so far as I know, been put into 
practice until I used it. 

I will say that in the twenty-five years’ use of these 
devices our company has never had an accident with 
them, and boys have been employed to operate them with 
only a half hour’s instruction. We have carried at times 
a steam pressure as high as 700 lb. The temperature is 
held throughout the retort uniformly with a high degree 
of accuracy. I can conceive of no ordinary condition 
that would affect this. 

My hobby on the steam-pressure cooker held its in- 
terest for me and I kept working on this subject when- 
ever I had an opportunity. I was obliged to design a 
foolproof boiler, the greatest feature of which is that 
the whole cover acts as an emergency safety valve. It 
is held down by a steel tempered yoke, which acts as 
a powerful spring. The clamp screw is always set up 
against a positive stop to hold only 25 lb. steam pressure 
on the cover. It is in reality a nine-inch safety valve 
which is constantly being removed and replaced so that 
there is no possibility of its seat becoming corroded. 
The cover seat is a double angle, 123 deg. on each side. 
This always seats squarely, and when the steam exhausts 
under the cover it shoots directly down the wall of the 
cooker and will not burn the operator. 

I would like to say further that in heating steel in 
saturated steam, we use a steam-pressure gage instead 
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of a pyrometer used in other classes of heat treating. 
We believe that as a heat gage with saturated steam a 
good steam-pressure gage is far more reliable than any 
pyrometer. One side of this is that while a pyrometer 
might show that a certain spot in a furnace is at a cer- 
tain temperature, it does not show that the work being 
heated is at that temperature. In heating in saturated 
steam on the small work to which I have been accus- 
tomed, I have never found a case where the work was 
not heated completely as desired by the time the steam 
gage indicated the proper pressure. 
Providence, R. I. JOHN T. SLOCOMB, 
President, Economy Cooker Co. 


Further Data on the Boiler Explosion 


at Vida Sugar Refinery 


Referring to the article in the Dec. 4 issue on the 
boiler explosion at the Vida Sugar Refinery, Loreau- 
ville, La., I would like to add a few comments to what 
has already appeared. 

The plant had recently been purchased by a new stock 
company. After the purchase, the entire plant was 
enlarged. Additional boilers, engines and other ma- 
chinery were installed to increase the capacity. The 
plant had just begun to operate. The eight boilers, 
all horizontal return-tubular, were 72 in. in diameter 
and 18 ft. long with 4-in. tubes. 

The manager, assistant manager, engineer, fireman, 
water-tender and other workmen were all killed, four- 
teen in number, and no one can tell just what happened. 
There was quite a bit of excitement, as the new plant 
was just being started up and adjustments had to be 
made all over. 

There has been no definite conclusion reached as to 
the cause of the explosion, but it is the general opinion 














SHEET 


FIG. 1—HEAD AND FRONT SHEET OF NO. 2 
WAS TORN FROM HEAD TO GIRTH SEAM 


BOILER, 


that it was excessive pressure. The fusible. plug is 
still intact, and there are no signs of a burn of any 
kind. This would indicate that the boilers had sufficient 
water. 

It was stated that No. 1 boiler had been cut out and 
cooled down to replace a leaky manhole gasket, and it 
is evident that the boiler was being steamed up to put 
it back on the line. The safety valve might have been 
stuck, and it is possible the gage was not in working 
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order and that the pressure was not noticed in the 
excitement and ran up too high. 

The boilers appeared to have been well made and 
well braced. They were inspected, as I understand, 
last August and were approved for 80-lb. pressure. 
The crew which was off duty at the time of the explo- 
sion claims that 80 lb. was the pressure normally carried. 
The boilers had triple-riveted butt joints. These joints 

















FIG. 2—SECTION OF NO. 2 BOILER LANDED ON CANE PILE 
ADJACENT TO PLANT 


are all intact, no tearing taking place at amy one of 
them. The sheets were ripped open about a foot away 
from one joint and in one instance right alongside. 

There were two flanged steam nozzles riveted to the 
top of boiler. No. 1 boiler, which exploded first, tore 
through these openings the full length of two sheets, 
then followed a girth seam for some length, breaking 
the rivets and finally leaving the seam and tearing 
through the plate for the rest of the circumference. 
The boiler blew out of its setting a distance of about 
fifty feet. The tubes are all flattened out except at 
the ends, where they are still round, which leads me to 
believe that they collapsed before they left the boiler, 
which would indicate that the failure was caused from 
excessive pressure, 

Upon measuring the thickness of the plate of the 
exploded boilers in a number of places on both sides 
of the break, it all measured 7% in. in thickness. The 
break was bright, and no dull places were visible. 

The force of the first explosion broke the girth seam 
in No. 2 boiler. No. 3 boiler, from the force or impact 
of the explosion, was pitched over the roof of the boiler 
room and landed squarely on top of No. 8. Nos. 4 and 5 
were pushed forward entirely out of their settings; 
Nos. 6 and 7 were not disturbed; No. 8 was damaged 
along the top by No. 3 dropping on it. 

Approximately 60 per cent of the fuel in the sugar 
refineries in this locality is furnished by burning the 
refuse (bagasse). The other 40 per cent is crude oil. 
In this particular installation the first battery of five 
were normally fired with bagasse, but were also 
equipped for oil burning; the other three were equipped 
for oil burning only. When the mill is started, steam 
is raised with oil until the bagasse arrives, then the oil 
fire is extinguished. 

At the time of the explosion, to the best of my knowl- 
edge, oil was the fuel being used. 


New Iberia, La. A. A. FETTE. 
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Allowable Pitch for Staybolts 


What would be the allowable pitch for {-in. diameter 
weldless staybolts with 12 V-threads per inch, for a 
boiler pressure of 110 Ib. per sq.in., allowing a safe 
load of 7,500 lb. per sq.in. of sectional area? B.C. 

Having an outside diameter of { in. and 12 threads 
per inch, the diameter at the bottom of the screw 
threads would be 0.7307 in., giving a net cross-sectional 
‘area at bottom of threads = 0.7307 * 0.7307 0.7854 

0.419 sq.in., and the allowable load with a stress of 
7,500 lb. per sq.in. would be 0.419 7,500 3,142 Ib. 
Hence for 110 lb. pressure the stay would be capable 
of safely supporting 3,142 -~- 110 = 28.56 sq.in. 

The cross-sectional area of the hole would be { « { 
»< 0.7854 — 0.6 sq.in., and the allowable pitch could 


be \/28.56 — 0.6 — 5.28 in. 








Capacity for Compressed-Air Tank To Displace 
Given Volume of Liquid at Reduced Pressure 


A tank of 24 in. in diameter, 36 in. long, is filled with 
a liquid and is connected by a pipe and reducing valve 
to another tank filled with air at the pressure of 100 
lb. per sq.in. gage. The compressed air is admitted to 
the liquid tank at the pressure of 30 Ib. gage until the 
liquid is all expelled through an aperture at the bottom. 
What should be the size of the air tank so that when 
the water or liquid is all expelled the air pressure in 
both tanks will be 30 lb. gage? cS. DB. 

It is assumed that no air is absorbed by the liquid 
or discharged along with the liquid, and as no change 
of temperature is stated, it is assumed that the air 
would be at the same temperature before and after 
expansion. 

If V — the volume of compressed air in the air tank, 
including the volume of the connecting pipe, v = 
volume of the liquid tank, P = initial air absolute pres- 
sure, and p = final absolute pressure, then for a con- 
stant pressure, the volume would be inversely as the 
absolute pressure as expressed by the equation 

VP = (V + v)p, or VP = Vp + vp, hence 

vp _——i‘av 

P—p P 
' p es 


16,286.04 cu.in., 


VP — Vp = 1p, or V => 


As v = 24 & 24 & 0.7854 * 36 = 
P = 100 + 14.7 == 114.7 lb. per sq.in. absolute, and 
p 30 + 14.7 44.7 lb. per sq.in. absolute, substitut- 
ing these values gives 

 -: 16,286.04 

' 114.7 | 
44.7 —! 
as the required volume of air tank for the compressed 
air at the initial presure of 100 lb. per sq.in. gage. 


- 10,399.77 cu.in. 
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Combining Alternating-Current Power Loads 


On a 700-kw. alternating-current power plant there is 
a load of 300 kw. at 80 per cent power factor. If an 
additional load of 150 kw. at 0.60 power factor was 
taken on, what would be the total load on the system? 

J. J. P. 

The total kilowatt load is the sum of the two loads, 
or 300 + 150 = 450 kilowatts. Because the power 
factor of the two loads are different, the total kilovolt- 
ampere load will not be the arithmetical sum of the 
two loads expressed in kilovolt-amperes, but a value that 
is less than this. However, the arithmetical sum of the 
two loads, will be close enough for most practical pur- 
poses. Kilovolt-amperes equals kilowatts divided by 
power factor. Then for the present load the kilovolt- 
amperes == 300 — 0.80 — 375, and for the new load 
the kilovolt-amperes — 150 — 0.60 — 250. The arith- 
metical sum of the two loads is 375 + 250 = 625 kilo- 
volt-amperes, where the vectorial sum, which is the 
correct value, is about 618 kilovolt-amperes. 


To Prevent Rusting of Boilers im Storage 


What is a good method to prevent rusting of boilers 
that are laid up in storage? A. W. R. 

The best method of providing against internal cor- 
rosion of new horizontal return-tubular boilers would 
be to coat the interior and the tubes with red-lead paint 
or other rust-resisting material before the tubes are 
set, finally painting the tube ends and tube sheets where 
the paint has become rubbed off in the process of tube 
expanding. However, an opaque coating may be objec- 
tionable as a hindrance to internal inspection of the 
boiler. Another method is to dry out the boiler thor- 
oughly and spread over the bottom about two pounds of 
dry quicklime per 100 sq.ft. of heating surface and close 
the boiler up tight. Another method, good for new or 
old boilers, is to place a quantity of thin oil in the 
bottom of the dry boiler, then fill the boiler with water 
to overflowing at the top and afterward withdraw the 
water, leaving the interior with a coating of oil, after- 
ward closing the boiler up tight. Of course, before 
using a boiler so treated it should be thoroughly cleaned 
of the oil. This can be done by placing in the boiler 
about 23 lb. of soda ash per 100 sq.ft. of heating sur- 
face, then completely filling with water and, with the 
safety valve removed, holding the solution to the boil- 
ing point for ten to twelve hours and subsequently 
washing out the boiler and all connections and fittings. 
Exteriors of shells and interiors of tubes are best 
preserved from rusting by thoroughly cleaning the sur- 
faces with a wire brush and, when dry, coating them 
with red lead or hot asphalt paint. 
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Strength of Chains 

Is there any approximate rule or formula for esti- 
mating at sight the breaking stress of open links and 
welded iron and steel chains? R. E. R. 

The strength of a bent or of a welded chain-link 
always is conjectural on account of the uncertainty of 
the positions of the points of supports and application 
of the load and also the extent to which the structure 
of the material may have become impaired by use. A 
general formula for the approximate safe load on iron 
chains is P = Ké@d’, in which P — pounds of load; d = 
diameter of stock in inches and K =— 11,000 to 13,500 
for ordinary open-link chains and 13,000 to 20,000 for 
stud-link chains. The lower figures are for much-used 
chains. 


Steam Required for Heating Air 

How much steam at 1 lb. gage pressure would be 
required to heat 25,000 cu.ft. of air from 15 deg. F. to 
120 deg. F.? a. F. &. 

If we have 25,000 cu.ft. of air at atmospheric pres- 
sure and temperature of 32 deg. F., or 460 + 32 = 
492 deg. F. absolute, it would weigh 25,000 -—— 12.387 

2.018 lb. At the temperature of 15 deg. F., or 460 
+ 15 — 475 deg. absolute, the weight of 25,000 cu.ft. 
would be 2,018 « 492 ~.475 — 2,090 lb. The specific 
heat of air at constant pressure is 0.2375 B.t.u. per lb.; 
hence, to raise the temperature through 120 — 15 = 
105 deg. F., the heat required would be 2,090 « 105 
0.2375 — 52,119 B.t.u., and as each pound (weight) 
of steam in condensing from 1 lb. pressure to water 
would part with 970.4 B.t.u., the heating of the 25,000 
cu.ft. of air from 15 to 120 deg. F. would require 52,119 
— 970.4 — 53.7 lb. (weight) of steam. 


Size for Boring Corliss Valve Chambers 

How much larger than the valve should the valve 
chambers be bored for the steam and exhaust valves of 
a releasing Corliss engine operated with steam at 125 
lb. gage pressure and 50 deg. superheating? DD: ©. 

Sufficient initial clearance will be obtained if the 
valve chambers are accurately bored to a radius 0.0075 
of an inch larger than the radius at which the valve 
faces are turned. However, this clearance cannot be 
maintained the full length of the ports. Corliss-engine 
valves usually are about one-fourth the diameter of the 
eylinder and of sufficient length for control of ports 
whose length equals the diameter of the cylinder, and 
it is impossible to predict how the shape of the valve 
faces will be affected from warping of the valves. Their 
deformation depends. on the form of pattern, kind of 
iron, temperature in casting, time and method of cool- 
ing, character of machining and temperature of steam 
supplied to the engine. Hence after short use new 
valves should be removed and examined and the spots 
where the most wear is indicated should be scraped 
down, and this operation should be repeated with view 
of obtaining uniform bearing surfaces the full lengths 
of the ports. 


Pressure Causing Rupture of Girth Seam 
The shell of a return-tubular boiler is 60 in. in diam- 
eter by 16 ft. long, and the shell plates are { in. thick, 
with tensile strength of 60,000 Ib. 
girth seam is 70 per cent. 
rupture of the girth seam? 


The efficiency of 
What pressure would cause 
C. B. H. 
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Neglecting the reduction of area of a head of the 
boiler due to the presence of tubes and the assistance 
rendered by through stays from head to head of the 
boiler, a girth seam is required to resist the boiler 
pressure acting on an area equal to that of a circle 
whose diameter is the diameter of the boiler. With 
the shell 60 in. in diameter this area would be 60 60 
x 0.7854 2,827.4 sq.in. The length of a girth seam 
would be 60 & 3.1416 188.496 in., and a girth seam 
of 70 per cent efficiency, made of -in. plate of 60.000 
lb. tensile strength per square inch of cross-section, 
would offer a resistance of { & 188.496 « 60.000 \“ 
0.70 2,968,812 Ib. Therefore rupture would occur 
for a pressure of 2,968,812 -—— 2,827.4 1.050 Ib. per 
square inch. 

This is with the assumption that the stress per unit 
of length of the circumferential joint is one-half as 
much as the stress per same unit of length of the 
longitudinal joint of the boiler. However, when 50 per 
cent or more of the load that would act on an unstaved 
solid head of the same diameter as the shell, is relieved 
by the effect of tubes or through stays, in consequence 
of the reduction of the area acted on by the pressure 
and the holding power of the tubes and stays, the usual 
rule followed is that the strength of the circumferen- 
tial joints in the shell shall be at least 35 per cent of 
that required for the longitudinal joints. On _ this 
assumption, when 50 per cent or more of the area of 
each head is thus relieved of pressure, the ultimate 
strength required for a circumferential joint would be 
35 , : 

9 as much as when not so relieved; and in place of 
1,050 lb. per sq.in. of pressure, the joint in question 
would be regarded as having sufficient ultimate strength 


_ a0 
for a pressure of 3 


= < 1,050 1,500 Ib. per square 
inch, 
Wear of Engine Guides 

With a horizontal engine running over, which guide 
receives more wear and what part of the guide receives 
the most wear? L. EB. R. 

When running over, the greater wear comes on the 
bottom guide, and for the same pressure on the piston 
during the whole stroke, the greatest wear would occur 
when the crank is in its highest and lowest positions, 
which would be a little after midstroke of the piston 
from the head end of the cylinder and a little after mid- 
stroke from the crank end, depending on the ratio of 
length of stroke to length of the connecting rod. For 
cutoffs at less than one-half stroke and admission of 
full initial pressure up to the point of cutting off, the 
greatest wear from working pressure on the piston 
occurs on the guide at the point of stroke that corre- 
sponds to the fraction of cutoff. However, with high 
rotative speed, heavy connecting rod and conditions 
permitting the crosshead to be lifted by compression at 
the ends of the strokes, considerable wear may take 
place in both guides near each the end of the stroke, 
and when running over, the greater wear of this kind 
comes on the bottom guide in receiving a pound, 


[Correspondents sending us inquiries, should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 
faith of the communications and for the inquiries ‘o 
receive attention.—Editor.] 
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*“*“Home-made” versus Purchased Power 


It has frequently happened that the engines or tur- 
bines of isolated plants have been shut down in favor 
of purchased power, the boilers being operated ‘at 
reduced pressure to furnish steam for heating and 
process work. Sometimes this action is justified and 
sometimes not. As often as not the change is made 
without fully weighing all the engineering factors of 
the problem. 

What are these factors? Assuming equally reliable 
service in each case, the decision should properly hinge 
on which arrangement will produce the given total 
service (power plus steam plus hot water) at the least 
total cost. To figure the power alone merely confuses 
the issue. The present total cost of operation should be 
easily obtainable from the records of several years back 
by totaling up the cost of fuel, labor, repairs and 
supplies, etc. and adding a fair allowance for interest 
and depreciation. 

The next step is to figure just what reduction, if any, 
can fairly be allowed in each of these items if the 
engines are shut down, and what must be added for the 
cost of the purchased current. Taking the last item 
first, the cost of purchased current should be easily 
determinable from past records of current generated 
and the proposed rates. 

Take next the fuel item. Here is the point where the 
greatest error is generally made. In plants where the 
low-pressure steam demand is such that there is use 
for all the exhaust steam, none going to the roof or 
to a condenser, the shutting down of the engines will 
save very little coal, the saving being approximately 
0.5 Ib. of coal per kilowatt-hour. This figure is inde- 
pendent of the economy of the engine used as long as 
the steam consumption does not reach a point where 
some exhaust steam goes to waste. 

If the engine is more economical than this, the 
exhaust will be insufficient for heating purposes, so 
that additional steam will have to be furnished through 
a reducing valve or directly from low-pressure boilers. 
The net result in total fuel consumed will be almost 
exactly the same as if the less economical engine were 
used. Where exhaust steam goes to waste during cer- 
tain periods, a more economical unit will save fuel. 

It is of interest to see how the figure 0.5 lb. is 
obtained. A _ kilowatt-hour is equal to 3,415 B.t.u. 
A generator producing a kilowatt-hour will remove from 
each pound of steam passing through 3,415 B.t.u. plus 
the mechanical and electrical losses of the unit. Taking 
the combined mechanical and electrical efficiency as 75 
per cent, the heat removed per kilowatt-hour will be 
3,415 — 0.75 = 4,553 B.t.u., a small item. Assuming 
a boiler efficiency of 70 per cent and a 13,500-B.t.u. 
coal, each pound of coal will deliver 13,500 < 0.70 
9,450 B.t.u. Therefore each kilowatt delivered would 








mean an extra coal consumption of 4,553 — 9,450 — 
0.482 lb., say 0.5 Ib. 

Most plants are not so fortunate as to have use for 
all the exhaust steam. At certain hours the total re- 
quirements of steam for heating, process work and other 
uses is less than the engine exhaust. The following 
example will show how to estimate the fuel chargeable 
to power in such cases. 

Suppose that the total power generated is 120,000 
kw.-hr. per month, that the exhaust steam wasted per 
month is 800,000 lb. and that the water rate during 
periods when steam is thrown away is 40 lb. per kilo- 
watt-hour. Then the power generated by the exhaust 
that goes to waste is 800,000 — 40 — 20,000 kw.-hr. 

If the boiler evaporates 8 lb. of water per pound of 
coal, the coal consumption chargeable to this 20,000 
kw.-hr. is 800,000 — 8 =— 100,000 lb. coal. The re- 
mainder of the power produced, 120,000 — 20,000 — 
100,000 kw.-hr. is “byproduct” power, costing only 0.5 
lb. per kilowatt-hour or a total of 100,000 « 0.56 = 
50,000 Ib. of coal. , 

These computations show that if this plant should 
shut down its engines and supply the necessary process 
and heating steam through a reducing valve, the total 
fuel saving would amount to about 100,000 + 50,000 
= 150,000 lb., or 75 tons of coal per month. The aver- 
age coal consumption per kilowatt-hour is 150,000 — 
120,000 — 1.25 lb. 

Knowing how much fuel will be burned, it should be 
possible to estimate what reduction, if any, can be 
made in the items of labor and supervision. 

Repairs and upkeep on the engines and generators 
would, of course, be eliminated. Boiler-room supplies, 
repairs and upkeep might be affected to a certain extent 
by reduced fuel consumption. These items can be 
figured by considering the boiler-room apparatus in 
connection with the estimated fuel consumption. 

Finally come the items of interest and depreciation. 
In this connection it is wrong to drop interest and 
depreciation charges on machinery that is thrown out 
of service. If units in good condition are shut down, 
the capital charges should be continued for the normal 
life of the equipment. This means that where engines 
are shut down and power purchased, the capital charges 
are increased by the charges on the cost of making 
the change. If, on the other hand, the engines are worn 
out or if none has ever been installed, the situation is 
entirely different. 

In such a case the decision to purchase power will 
produce an actual investment saving, so that interest 
and depreciation on any additional equipment required 
for power generation are not chargeable to purchased 
power. 

This important distinction between not installing cer- 
tain equipment and discarding that equipment after it 
has once been purchased, is often overlooked. 
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Ventilation of Buildings Containing 
Electrical Machinery 





In addition to securing adequate cooling, the ventilat- 
ing systems should also control dirt, noise, moisture 
and contamination by outside air. Convenient meth- 
ods for figuring air supply are given. Some prac- 
tical problems and points in connection with ventila- 
tion are discussed. 





T HAS been deemed advisable that both the Prime 

Movers and the Electrical Apparatus Subcommittees 

should give a simultaneous treatment of ventilation, as 
the subject has become so important to both central-station 
and substation building. A report of the subcommittee on 
Ventilation of the Electrical Apparatus Committee, Tech- 
nical National Section, of the National Electric Light As- 
sociation, dated October, 1923, is entitled: “Ventilation of 
Central Station Buildings and Equipment.” Convenient 
means of calculating ventilating ducts are included. Prac- 
tical problems, including many future layouts and some 
operating plants, are cited. The various elements of venti- 
lating machinery are described. 

There are two general methods of ventilating power- 
house machinery, direct and indirect. In the former air is 
supplied to the machines, its travel being through regular 
inclosed channels, from and to the outside atmosphere. The 
indirect system is really one of diffusion. The machines 
radiate their heat to the surrounding air, and the surround- 
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FIG. 1—FRICTION FOR VARIOUS AIR-DUCT CONDITIONS 
For any given form of duct, the loss due to friction equals the 
specified portion of velocity pressure for the given length of duct 
in terms of diameter of length. Thus, for a right-angle turn, 
where the radio R to D = 1, the friction loss equals one-fourth 


of the velocity pressure, or about as much 


friction loss 
quired for ten diameters of straight duct. 


as Tre- 


ing air is removed and replaced by outside air. Where 
machines are housed in a building and the air supply is 
limited by the openings in the building, the temperature 
of the room is expected to be above that of the outside air. 
Incoming air, for the purpose of cooling, can be likened to 


an attempt to clarify muddy water by adding clean water 
to it. It takes a large volume of incoming air, under these 
circumstances, to produce results that would otherwise re- 
quire a considerably smaller amount by the direct-ventila- 
tion system. The report does not deal extensively with 
inclosed ventilating systems where the air circulates in a 
closed path. This matter, however, is described briefly 
toward the last of the report. 

At the average temperature, say 65 deg. F., a large vol- 
ume, comparatively speaking, of air is required to absorb 
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VENTED COOL AIR FROM ENTERING BY 
LEFT-HAND GRATING 


a small quantity of heat. This is necessary from the fact 
that specific heat at atmospheric pressure is very low, 
usually being given as 0.2375. The specific weight under 
these conditions is 0.075 lb. per cu.ft. One B.t.u., therefore, 
requires about 56 cu.ft. of air, heated through one degree 
Fahrenheit. On account of the conditions enumerated, the 
air required to cool a large generator may equal the weight 
of the machine in about 30 or 40 minutes of operation. 
Velocities of approximately 1,000 ft. per min., or more than 
a mile a minute, require considerable power. Therefore, 
some knowledge of air flow should be valuable to the de- 
signer and operator of air-cooled electrical apparatus. 
Among the convenient formulas mentioned in this report 
is that the horsepower required in moving air is equal to 
0.0001575 times the volume in cubic feet per minute, times 
the pressure in inches of water. For one inch of water, 
this makes 0.15 hp. for one cubic foot per minute. The 
average fan has an efficiency of about 50 per cent. Fifty- 
five cubic feet per minute for supplying a generator under 
a total pressure of 7 in. of water would require the ex- 
penditure of 105 horsepower. With regard to the friction of 
air in passages, most tables are based on Weisbach’s 
2 
formula, P = sana" where p is the pressure loss due to 


friction in ounces per square inch, L the length of the pipe 
in feet, v the velocity in feet per second, and d the diameter 
of the pipe in inches. This is considered to be a safe base 
formula to use, as worked out by the committee, as there 
is a factor of safety for inequalities of the average work- 
manship. From this formula is derived a more useful one 
for calculating the length of the pipe where the pressure 
loss due to friction is equal to the velocity pressure. This 
works out that L = 39D. D = diameter in feet. 

Under conditions of temperature and standard pressure, 
V = 4,005 Vh, where V equals velocity of the air in feet 
per minute and h equals head in inches of water. It fol- 
lows from this formula that one inch of water velocity head 


will require air to move at approximately 4,000 ft. per 
minute. 











Since substation air ducts are ordinarily constructed of 
concrete containing a fairly high porosity, the interior 
should be coated with neat cement and painted with a good 
oil paint where the air pressure amounts to several inches 
of water. The average friction loss of concrete is figured 
as equal to the velocity pressure for a length of 20 diam- 
eters for smooth concrete duct and as low as 15 diameters 
for rough concrete. These figures are quoted as being 
used by the B. F. Sturtevant Co., and tables compiled by 
this concern are incorporated in the report. The loss in 
duct constructed of brick, from Babcock & Wilcox data on 
chimneys, is that friction loss is equal to the velocity pres- 
sure at a length of 13 to 15 diameters. 

In most air-handling systems the working pressure is 
comparatively low, and air may have an even flow. The 
loss due to a right-angle elbow may equal the velocicy pres- 
sure and be from 10 to 25 per cent of the total pressure of 
an air-duct system. Fig. 1 shows various forms of air 
ducts together with the losses that they produce. Thus in a 
right-angle turn the ratio of + to d is 1, one-fourth of the 
velocity pressure will equal the friction loss in 10 diam- 
eters of duct of diameter d. This equals elbow loss. 

The loss through air washers is usually } in. at 500 ft. 
per min. velocity. This is the velocity through the gross 
area. For other velocities the loss is proportional to the 
square of the velocity. 

Cotton cloth, when used as an air cleaning or filtering 
device, should be impregnated so as to become non-inflam- 
mable. The resistance of air through canton flannel, as de- 
scribed by A. E. Stacey, in the May, 1921, issue of the 
Journal of A. S. H. & V. E., was that resistance varies 
directly as the velocity, up to 50 ft. per min. The resistance 
of 0.13 in. of water at 50 ft. per min. was found, and at 
1,000 ft. velocity, the resistance would be at least 2.60 in. 
He found also that silk cloth with carbon particles had a 
resistance seven times that of clean silk. Canton flannel 
does not increase in resistance materially with accumulation 
of dirt. Cheese cloth is not so desirable as flannel, al- 
though it offers a lower resistance. Its filtering property 
is less. 

A number of standard plans for ventilating machines and 
buildings are discussed. It is mentioned that in one case 
it was found desirable to take the air from the outlet of 
transformers so as to exhaust at the roof. Intake air from 
the operating room provided a more comfortab!e tempera- 
ture in summer for the operators. On the other hand, in 
winter it was made possible for the heated air to be released 
into the operating room. 

In substations ventilating equipment is becoming a more 
serious factor owing to the fact that the sizes of trans- 
formers and other units are steadily increasing. In a 
large substation of 28,000-kw. there is a floor area of ap- 
proximately 4,500 sq.ft. or over 6 kw. per square foot. This 
concentration is peculiar to large cities. Large volumes 
of air must therefore be handled mechanically. Ordinarily, 
each piece of apparatus has its individual blower. 

Air admitted into a substation is best obtained from a 
somewhat high point. Thus in one instance the intake is 
23 ft. above the ground so that the dirt common to the low 
level of city air was largely avoided. The air outlet should 
be protected against rain and snow, and the possibility of 
drawing in moisture due to the high velocity of the air. A 
drain should be placed to take away possible water. 

Ventilating trouble occurred in a substation 60 ft. below 
the level of the street. Air drawn in from the intake 
drifted across the ceiling to the discharge duct. This inter- 
fered with the natural displacement of the room air rising 
from the units, so that there was considerably more recir- 
culation of room air than in the substation with an open 
monitor. 

This was corrected by dividing the substation into two 
rooms by means of a partition or wall parallel to the row 
of units at right angles to their axes with the commutator 
end of each machine just projecting through the partition. 
This permitted all the air thrown into the machine to come 
in through the commutator end, which was therefore sup- 
plied with thoroughly fresh air. The temperature of the 
air inside the station was reduced about 10 deg. C. by this 
method. The conclusion is that ventilating systems for 





1044 POWER Vol. 58, No. 26 


new machines can best be solved by providing a separate 
system on the discharge which of course will call for vent 
ducts and exhaust fans. Intake air should be drawn from 
the open substation rather than by means of an intake 
duct, since a common intake duct for several machines does 
not give equal air distribution to each machine. 

An interesting problem in ventilation is shown in Fig. 2. 
It was intended originally that cool air should enter by 
both gratings, one at each side of the lower part of the 
station. Tests, however, indicated that discharged air from 
the rotary converter caused a pressure and a velocity in this 
main ventilating duct, so that air was actually discharged 
at the left ventilator instead of being taken in. There 
was also considerable recirculation of air above the rotary 
converters. This condition indicates that the best method 
is to provide a duct for the elimination of the heated air 
without mingling with the other air of the substation. 

Among the advantages of a radiator-type cooler is the 
fact that it lends itself to a closed air-circulation system. 
Here the same quantity of air is circulated and recirculated 
through the machine to be cooled. This prevents carrying 
large volumes of dirt into the machine. The possibility of 
moisture is somewhat less. With regard to the fire hazard, 
the oxygen is thus confined to the actual air in the system, 
which represents a very desirable feature. Surface coolers 
are necessary where salt water can be used, as the latter is 
objectionable for open cooling systems. 


Ageing of Boiler Plates Does Not Affect 
Tensile Strength 


There is no indication that the tenacity of wrought iron 
is affected by time, according to average results of tests 
of plates and riveted joints that had been in boiler service 
thirty years or more. In a memorandum by the chief 
engineer of the Manchester Steam Users’ Association for 
the Prevention of Steam Boiler Explosions (England), for 
the year 1922, the ageing of boiler plates was discussed. 

A considerable variation of test results was noted in 
various samples from the same plate. This was charac- 
teristic 1.ot only of plates that had seen considerable serv- 
ice, but also of boiler plates before being used. Therefore, 
the average results must be considered, and only those 
tests that have a bearing on the important question of the 
influence of time on the tenacity or, in other words, tensile 
strength are given. There remains a large amount of 
unfinished work in summarizing other observations in con- 
nection with these tests. 

Plates and riveted joints on three different boilers were 
tested. One Lancashire boiler was built in 1874 and rebuilt 
in 1876, having a \-in. shell approximately 21 ft. by 7 ft. 
in diameter. Also a short Lancashire boiler built in 1858 
with a { to \; shell, and therefore at the present time 
63 vears old, had been tested in 1921. A third boiler was 
a Cornish, which also was built in 1853, being 69 years 
old when tested in 1922. The dimensions were approx- 
imately 30 ft. long by 6 ft. in diameter. The thickness of 
the shell plate was ,; in. 

Calling the boilers No. 1, 2 and 3, in the order described, 
tenacity tests on the first boiler of 16 longitudinal samples 
varied from 19.54 to 21.55 tons per square inch, giving an 
average of 20.63 tons per square inch. Eight cross sam- 
ples varied from 18.40 to 20.37, giving 19.42 tons per 
square inch. Two double-riveted joints averaged 15.54 and 
two single-riveted joints 13.58 tons per square inch. 

The second boiler, whose material could not accurately 
be traced to the manufacturers, showed approximately the 
same results. In this case longitudinal samples were 
heated and straightened. They averaged 20.9 tons. Seven 
cross samples annealed averaged 18.1 tons, and 19 cross 
samples averaged 17.8, and six single-riveted joints, 13.66 
tons. 

With regard to the third boiler, tests were approximately 
the same. Ten longitudinal samples averaged 19.82 and 
ten cross samples 17.45 tons per square inch. Ten single- 
riveted joints averaged 13.81 tons per square inch. 

In comparing iron, of which the first beiler was con- 
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structed, as tested in 1880, it showed tenacities from 18.40 
to 20.37 tons per square inch. There was some difficulty 
in checking the tenacity of the iron for the second boiler. 
An investigation indicated an estimated mean tenacity of 
20.53 of the original material, for longitudinal unannealed 
pieces. For the third boiler, made of Bowling iron, no 
tests of original material were given. 

There is only one indication to be found among these 
tests that time may affect the quality, and that is that in 
nearly all cases the annealed samples were stronger than 
the unannealed ones. The difference for the second boiler 
averages only 3 per cent. This seems as if the iron had 
grown slightly weaker with age and recovered its original 
tenacity by annealing. Records by Bustein indicate that 
steel may lose 5 per cent of its tenacity if kept in boiling 
water for 16 weeks. It may lose 10 per cent if exposed 
to flue gases, in the case of very high tenacity steel. In 
the case of the third boiler the gain due to annealing was 
approximately 9 per cent. 

The general conclusion that can be drawn from these 
details is that, comparing the test results across the fiber, 
we have for the first boiler 19.42 tons per square inch; for 
the second boiler, 17.8 tons per square inch and for the 
third boiler 16.75 tons per square inch. These results in- 
dicate deteriorations of 8 and 14 per cent respectively, 
but the test results for the second and third boilers are 
so much more irregular than for the first that the von- 
clusion must also be drawn, and it is quite evident during 
testing operations, that some of the plates were originally 
of inferior quality. It would seem that there is little, if 
any, reduction of tenacity for ordinary wrought iron due 
to age. 

There is, however, a considerable reduction of ductility 
of Bowling furnace plates, but it is difficult to say whether 
this takes place during the first few months or years. or 
whether it represents a continuous change. At any rate 
the remaining ductility as represented by the recorded 
elongation is reasonably good. 


Proposed Interconnection of New York 
State Transmission Lines 


The proposed intercompany network which would give the 
largest power pool in America has an important bearing on 
the question of state policy regarding water-power develop- 
ments and the regulation of electric utilities. This is the 
subject of a report by the transmission lines committee at 
the Oct. 8 and 9, 1923, convention of the Empire State Gas 
and Electric Association at Lake Placid, N. Y. 

While some advantage has been obtained by the inter- 
connection of large systems, more may be gained by a 
still greater interconnection than that realized up to the 
present time. These advantages refer especially to hydro- 
electric developments. Plants having considerable storage 
area may utilize this storage at better efficiency than at 
present. Those with limited storage area may, on the other 
hand, be permitted to run at more suitable loads. 

The committee finds that interconnection in New York 
State is entirely practical and would, if lines and equipment 
were installed, permit in 1923, the release of 60,0900 kw. of 
present reserve capacity for carrying load. This repre- 
sents the release of $7,875,000 in capital invested. In 1933 
a saving would result in installed capacity of 237,000 kw., 
representing a plant investment of $37,125,000. 

It appears that approximately 40 per cent of the total 
generating capacity in the state would be affected by 
general interconnection. By taking advantage of the di- 
versity of water flow on different watersheds, particularly 
at the time of the spring floods, the saving of waste power 
and relief to other companies may be obtained. T.oads be- 
tween steam and hydro-electric plants may be balanced to 
the better advantage of the steam plants as a means of ob- 
taining the highest possible efficiency. Base-load plants 
may be more closely adjusted to their desired capacity. 
Greater interconnection will, of course, represent greater 
reliability of power supply and reduce equipment necessary 
as a reserve. 
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In reversing power through electric transmission lines, 
voltage regulation may be obtained by installing switches 
for changing transformer ratios when the power flow is 
reversed. This, however, is a complicated matter, usually 
requiring a temporary shutdown when changing taps. <A 
more desirable method, in many instances, would be to 
install synchronous motors floating on the line, which will 
regulate not only power-factor but the voltage as well. The 
attached table gives a study of the effect on capital invest- 
ment and plant capacity of interconnection. 

KEFECT OF INTERCONNECTION ON CAPITAL 
PLANT CAPACITY 


Generating capacity in New York State central stations: 


INVESTMENT AND 
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Ageing of Mild Steel Caused by Nitrogen 


A number of mild steel plates that had failed sponta- 
neously were given numerous tests by the Manchester Steam 
Users’ Association, in order to determine the cause. Good 
and bad steels could not be differentiated by the well-known 
tensile, bending, percussion and hardness tests, and micro- 
scopic examinations were of no service. Fatigue tests were 
started, but did not separate the good from the bad, although 
the resulting activity in investigating fatigue phenomena 
Was given an impetus. 

A test called the “blue-heat” test, gave marked results 
which depended on attaining an exact temperature and on 
standard thicknesses and bending methods, although this 
seemed impracticable. This revealed that unreliable steels 
broke with one or two hammer blows, whereas the good 
quality could be bent up and down ten to twenty times 
without breaking. 

Chemical analysis proved of no service until attention 
was drawn to the presence of nitrogen. The presence of 
nitrogen and sulphur together showed a reason for failures 
of the samples which could not be discovered by other tests. 
In all samples that had failed, it was found that five times 
the percentage of nitrogen added to the percentage of phos- 
phorus exceeded 0.08 per cent. Further tests by analysis 
for nitrogen have not been conclusive but may prove of 
value. Tests for failures of mild steel, together with the 
analyses of nitrogen and phosphorus from which these con- 
clusions were drawn is published in the “Memorandum by 
the Chief Engineer of the Manchester [England] Steam 
'Tsers’ Association” for the year 1922. 
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Largest Hydro-Electric Unit in the World 
Placed in Operation at Niagara Falls 


This Giant Unit Went into Operation on Dec. 18 with Distinguished 


Officials in 


HE WORLD’S largest hydro-elec- 

tric unit was placed in commercial 
operation in the new power plant of the 
Niagara Falls Power Co. in the Lower 
Gorge, on Dec. 18 before a delegation 
of prominent hydraulic and _ electric 
power men and government officials. 

This giant unit weighs more than 1,750 
tons and consists of a 70,000-hp., single- 
runner, vertical-shaft, hydraulic turbine 
connected to a 65,000-kva. 12,000-volt 
generator. This is the first of three 
such units being installed in the new 
$12,000,000 project. When completed, 
this station will house units with a 
total rated capacity of 454,000 hp. The 
company has two other stations with 
rated capacities of more than 200,000 hp. 
The annual output of the American 
Niagara system is in excess of two bil- 
lion five hundred million kw.-hr., and 
represents about one-third of the elec- 
tricity sold in New York State. 

This new 70,000-hp. hydro-electric 
unit uses 3,200 cu.ft.-sec. of water with 
an efficiency of at least 93 per cent. 
It does not increase the company’s 
diversion of water in any way, but 
does materially increase the efficiency 
of conversion into power. It uses the 
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same amount of water formerly used 
by seven 5,000-hp. units and delivers 
energy equivalent to the output of 
fourteen such units. Each of the three 
new 70,000-hp. units will produce elec- 
tricity which if generated through the 
use of coal would require 700,000 tons 
annually. 

The turbine of this unit is a product 
of the I. P. Morris division of the 
Cramp Ship & Engine Building Co. 
Its runner is a single steel casting 
weighing 105,000 lb. and the casing and 
control valve required thirty-two car- 
loads of parts. 

The generator, which is of G. E. de- 
sign, sets a new high mark in de- 
sign and construction of electrical 
equipment. The stator weighs 228 tons 
and the rotor with its twenty-eight 
8-ton poles measures 21 ft. in diameter 
and weighs 399 tons. The revolving 
elements, consisting of rotor, shaft and 
runner, total approximately 500 tons 
and are suspended from the top of the 
unit by a Kingsbury thrust bearing. 

The three new hydro-electric units 
will receive their supply of water 
through a new hydraulic pressure tun- 
nel. This tube, measuring 32 ft. by 
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32 ft. in diameter and 4,306 ft. in 
length, carries the water from the head 
of the Rapids above the Falls under the 
City of Niagara Falls to the edge of the 
high cliff below the Falls. The tunnel 
discharges into a great forebay from 
which the water is conducted to the 
turbines by means of three 21-ft. slope 
tunnel penstocks cut through the lime- 
stone cliff. 

In spite of the additional energy 
from this new unit, as well as the 
energy to be produced by the other two 
big machines which go into service 
during the coming year, the demand for 
cheap, constant, Niagara hydro-electric 
power outruns the supply. New do- 
mestic and industrial uses of electricity 
are constantly developing, explained 
Paul A. Schoellkopf, president of The 
Niagara Falls Power Co., “and we can- 
not augment our output, after the com- 
pletion of this project, until present 
restrictions of the use of the waters of 
the Niagara River are modified.” 


Plans for Development of 
Latin American Power 


Announcement has been made re- 
cently by the Electric Bond & Share Co., 
a subsidiary of the General Electric Co., 
of the incorporation of the American 
and Foreign Power Co., Inc. in Maine 
with a capitalization of around $50,- 
000,000, to develop the hydro-electric 
public utility plants in Cuba, Central 
America and South America. Most of 
the money will be American, it is stated 
although the financing of the project 
will entail a four-cornered operation in 
which stock will be sold in New York, 
London, Paris, Amsterdam and possibly 
Switzerland. The organization of this 
new company marks the first time that 
American hydro-electric enterprise has 
been extended on a large scale into 
foreign countries. 


Des Moines To Have a New 
Steam Power Plant 


Plans for building a steam-generat- 
ing electric power station for the Des 
Moines Electric Co., Des Moines, Iowa, 
with an ultimate capacity of over 
200,000 hp. and to cost more than $16,- 
000,000, have been announced at Chi- 
cago by the Illinois Power and Light 
Corp. 

Work on the first section of the new 
Des Moines plant, two units with a 
total capacity of 33,500 hp. each, to 
cost $6,000,000, will begin at once and 
will be pushed to completion as rapidly 
as possible, the engineers say. 

The new station will be built on 63 
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acres of ground near the southeast city 
limits of Des Moines, below the junc- 
tion of the Des Moines and Raccoon 
Rivers. The two initial units will re- 
quire in excess of 4,250,000 gal. of 
water per hour, or 101,000,000 gal. per 
day, and the ultimate installation will 
use approximately 13,700,000 gal. per 
hour, or 328,000,000 gal. a day. It is 
because of the water supply that engi- 
neers of the corporation have located 
the new power house down stream to 
benefit by all the water capacity avail- 
able through the junction of the Rac- 
coon and Des Moines Rivers. 

Each unit will comprise a_turbo- 
generator of 33,500 hp. rated capacity 
with its full complement of supersized 
boilers, coal-handling equipment, auto- 
matic stokers, fans for forced and in- 
duced draft to have a capacity of 
300,000 cu.ft. of air per minute, boiler- 
feed pumps, condensers, circulating- 
water pumps, electrical switching 
equipment and all of the necessary 
auxiliaries for complete operation. 

The present plant of the company 
will be kept intact. With the com- 
pletion of the initial section of the new 
one, the Des Moines property will have 
a total of 100,000 hp. capacity. When 
the new improvement is_ ultimately 
finished, the present plant will be kept 
as a reserve for times of emergency. 

In addition to the station itself stor- 
age will be provided for 50,000 tons of 
coal with plans for expansion te 150,000 
tons. It will require approximately 
200,000 tons of coal annually to operate 
the initial section of the plant, and 
ultimately 650,000 tons each year. 


Long Beach Power Station to 
Have an Extension 


The Southern California Edison Co. 
has retained Stone & Webster, Inc., of 
Boston to build a 60,000-kw. extension 
to the Long Beach power station near 
Los Angeles. This station will be part 
of the Southern California company’s 
system which supplies electric light and 
power to Southern California and the 
San Joaquin Valley. 


Electrical Engineer for Power 
Plant Wanted by Government 


The United States Civil Service 
Commission announces a non-assembled 
examination for assistant electrical 
engineer (power plant). The receipt 
of applications will close Jan. 15. The 
position is to fill a vacancy in the Quar- 
termaster Corps of the Army, Philippine 
Islands, and vacancies in similar posi- 
tions, at entrance salary of $2,000 to 
$2,400 a year plus the increase of $20 
a month granted by Congress. The 
duties are to act as technical advisor 
on all electrical matters and to take 
actual control of testing and designing 
work of power-plant electrical equip- 
ment. 

Full information and applications 
may be obtained from the Civil Service 
Commission, Washington, D. C., or the 
post office or customhouse in any city. 
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Edison Medal Awarded to 
J. W. Lieb 


The Edison Medal for the year 1923 
was awarded by the Edison Medal Com- 
mittee of the A.I.E.E. to John William 
Lieb, of New York City, “for the devel- 
opment and operation of electric central 
stations for illumination and power,” on 
Dec. 15. 

The Edison medal was founded by 
associates and friends of Thomas A. 
Edison and is awarded annually. Elihu 
Thomas, Frank J. S. Sprague, George 
Westinghouse, William Stanley, Charles 
E. Brush, Alexander Graham Bell, 
Nikola Tesla, John J. Carty, Benjamin 
G. Lamme, W. L. R. Emmet, Michael 
I. Pupin, Cummings C. Chesney and 
Robert A. Millikan have been the other 
recipients of this medal. 

Mr. Lieb was born in Newark, N. J., 
in 1860, granted an M.E. degree by 
Stevens Institute of Technology in 1880, 
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and the honorary degree of Doctor of 
Engineering in 1921. In 1880 he en- 
tered the employ of the Brush Electric 
Co., of Cleveland, as a draftsman and 
in 1881 became assistant in the engi- 
neering department of the Edison 
Electric Light Co. In 1882 Mr. Lieb be- 
came assistant to Mr. Edison and was 
engaged in experimental research. He 
then became electrician of the Edison 
Electric Illuminating Co. of New York 
in charge of the installation and oper- 
ation of the pioneer station at Pearl 
Street. In November, 1882, he went 
to Milan, Italy, to represent Mr. Edison 
in connection with the design, installa- 
tion and operation of the Milan central 
station. He eventually became technical 
director of the Societa Generale Ital- 
iana di Elettricita Sistema Edison, and 
from 1883 to 1894 was engaged with 
the Italian company in power station 
work. 

In 1894 Mr. Lieb returned to New 
York as assistant to the vice-president 
of the Edison Electric Illuminating Co., 
becoming vice-president and general 
manager. On the organization of the 
New York Edison Co. he was made 
associate general manager and then 
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appointed to his present position of 
vice-president, in general charge of 
operating, also for the affiliated electric 
companies in the metropolitan district. 
Since 1900 Mr. Lieb has also been pres- 
ident of the Electrical Testing Labo- 
ratories. 

Mr. Leib has taken a prominent part 
in the work of many of the organiza- 
tions in the electrical and allied fields. 
He is a past-president of the A.I.E.E., 
N.E.L.A., The Edison Pioneers and the 
New York Electrical Society, and is a 
member of numerous other societies 
here and abroad. 


Tugalo Power Station Nearing 
Completion 


All four units of the Tugalo plant 
of the Georgia Railway & Power Co., 
with a total capacity of 88,000 hp., will 
be in operation early in 1924, according 
to the engineers in charge of the work. 
Two are now in operation, having been 
put in during November. Tugalo was 
started in 1917, but owing to the war, 
its completion was delayed. 

The hydraulic equipment consists of 
four waterwheels of 22,000 hp. and four 
generators of 12,500 kw. capacity 
wound to generate three-phase 60-cycle 
6,600-volt current. 


Engineers Urged to Extend 
Political Activity 

Twice within a week assemblies of 
engineers in Washington were urged to 
advocate greater political activity on 
the part of their members. The first 
instance was at the convention of the 
Chemical Engineers. One speaker as- 
serted that of all the chemical engi- 
neers in attendance at the convention, 
only one had been particularly active 
in politics. 

The other admonition along this line 
came from President Loweth, of the 
American Society of Civil Engineers. 
In an address Dec. 11, before the Wash- 
ington Section of the Society, he 
stressed the need for greater attention 
to public affairs on the part of engi- 
neers individually and collectively. 


Brockton, Mass., to Enlarge 
Power Plant 


The Edison Electric Iluminating Co. 
of Brockton, Mass., has awarded to 
Stone & Webster, Inc., contracts for an 
enlargement at the East Bridgewater 
steam plant. Two 588-hp. boilers will 
be installed, with oil-burning equip- 
ment adequate for six boilers; a 
10,000-bbl. oil storage tank, concrete 
service tank, pumping equipment and 
heaters. The contract also includes the 
rearrangement of the present switching 
equipment. A 13,200-volt line 4 miles 
leng is to be built from the station to 
Dupont Circle, Brockton, where a two- 
story switchhouse, transformer and 
switching equipment will be installed 
to tie the system into the transmission 
lines to be built to the Montaup Elec- 
tric Co.’s plant at Fall River, Mass. 
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Puget Sound Power Plant 
to Be Eularged 


The Puget Sound Power & Light Co., 
Seattle, Wash., has let a contract to 
Stone & Webster, Inc., for the enlarge- 
ment of its power station by a fourth 
unit, consisting of a 20,000-kva. gener- 
ator and a 23,000-hp. waterwheel to 
operate under a 440-ft. head with a new 
steel penstock 1,800 ft. long, building 
extension, transformer and switching 
equipment at an estimated cost of 
$1,060,000. 


Tentative Program for Heating 
and Ventilating Engineers 


The American Society of Heating and 
Ventilating Engineers has announced 
its tentative program for the meeting 
that is to be held at the Pennsylvania 
Hotel, New York City, Jan. 22-25, 1924. 
Papers and discussions will be presented 
as follows: 

Tuesday, 11 a.m.: Business Session. 

Tuesday, 2 p.m.: “Ventilation of De- 
partment Stores,’ by A. M. Feldman; 
“Dust Separation,” by A. M. Goodloe; 
“Air Handling in Coated Paper Mill,” 
by Arthur North. 

Tuesday, 8 p.m.: Reports of the Re- 
search Committee; “Measurement of 
Heat Transmission,” by P. Nicholls; 
“Critical Velocity of Steam and Con- 
densate Mixtures in Horizofital and 
Inclined Pipes,” by F. C. Houghten and 
Louis Ebin; “Air Motion, High Tem- 
perature and Humidities Affecting 
Physiological Reactions of Human Be- 
ing,” by Dr. W. J. McConnell. 

Wednesday, 10 a.m.: “The Research 
Laboratory,” by F. Paul Anderson; 
“Cooling Effect on Human Beings Pro- 
duced by Variable Air Motions, Tem- 
perature and Humidities,” by F. C. 
Houghten and C. P. Yagloglou; “Air 
Leakage Through the Openings in Build- 
ings,” by F. C. Houghten and C. C. 
Schrader; “The Production and Meas- 
urement of Air Dustiness,” by Margaret 
Ingels. 

Wednesday, 2 p.m.: “An Improved 
Method of Determining the Heat Trans- 
fer Through Wall Floor and Roof Sec- 
tions,” by Norris, Germond and Tuttle; 
“Economical Utilization of Central Heat 
Station,” by Calvert and Seiter; “Heat 
Emission from Heating Surfaces of 
Circular Furnaces,” by A. P. Kratz. 

Wednesday, 8 p.m.: “Electric Heat- 
ing,” by L. P. Hynes; “Oil Heating.” 

Thursday, 10 a.m. and 2 p.m.: Dis- 
cussions of proposed code of heating 
and ventilating. 

Friday, 10 a.m.: Report of Committee 
to Consider the Report of the New York 
State Commission on Ventilation. 


Chicago A.S.M.E. Will Devote 
Day to Power Meeting 


On Jan. 15 the Chicago Section of the 
4.S.M.F. is planning to devote the entire 
day and evening to a symposium on 
power subjects. The occasion is the 
first visit to the section of the newly 
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elected president of the 
Fred R. Low. 

The tentative program calls for a 
morning session with two papers, one 
dealing with the central-station power 
plant and the other with the industrial 
power plant. Stokers, both underfeed 
and forced-draft chain-grate, pulverized 
coal and boiler-room auxiliaries are the 
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Coming Conventions 


American Association for the Ad- 
vancement of Science. Burton 
i. Livingston, Smithsonion Insti- 
tution Bidg., Washington, bp. €. 
Seventy-fifth anniversary mee ting 
at University of Cincinnati, Cin- 
einnati, Ohio, Dec. 27-Jan. 2. 


_—e Engineering Council of the 
F.A.KB.8S. LL. W. Wallace, 24 Jack- 
son Place, Washington, D. C. Meet- 


ing at Washington, dD. C.. Jan. 
10-11. 
American Institute of Electrical 


Engineers. F. L. Hutchinson, 24 
West 39th St., New York City. 
Midwinter convention at Philadel- 
phia, Feb. 4-8. Spring convention 
at Birmingham Ala. April 7-10. 

American Institute of Mining and 
Metallurgical Engineers. i, 
Sharpless, 29 West 39th St., New 
York City. Annual meeting at 
New York City, Feb. 18-21 

American Society of Heating & Ven- 
tilating Mngineers. C. W. Obert, 
25 West 39th St., New York City. 
Annual meeting at New York City, 
Jan, 22-25. 

American Society of Mechanical En- 
gineers, Calvin W Rice, 20 West 
39th St.. New York City. Spring 
meeting, at Cleveland, Ohio, May 
19-22 

American Society of Safety Engi- 
neers. Genevieve S. Wood, 29 
West 39th St... New York City. 
Annual meeting at New York City, 
Jan. 


Engineering Institute of Canada. 
Iraser S. Keith, 176 Mansfield St., 
Montreal, Canada. Annual General 
Meeting at Montreal, Quebec, Jan. 
22—Ottawa, Ontiuriv, Jan. 25-24. 

Iowa Engineering Society. Planche 
Veig, Acting Secretary, 406 Flynn 
Bldg., Des Moines, lowa. Annual 
meeting at Cedar Rapids, Jan. 2¢- 
Feb. 1, 1924 

Master Boiler Makers Association. 
H. DPD. Vought, 26 Courtland St., 
New York City. Meeting at Chi- 
cago, May 20-23, 1924. 

National District Heating Associa- 
tion, D. L. Gaskill, 112 West Fourth 
St., Greenville, Ohio. Annual con- 
vention at New York City, June 


11-13, 1924. 
National Marine Engineers’ Benefi- 
cial Association. Geo. A. Grubb, 


313 Machinists’ Bldg.. Washington, 
Dp. C. Annual Convention at Frank- 
lin Square Hotel, Washington, 1. C. 
Jan, 21-26. 

Society of Automotive Engineers, 
Coker F. Clarkson. 29 West 39th 
St., New York City. Annual meet- 
ing at General Motors Bldg., De- 
troit, Mich., Jan, 22-25. 

Society of Industrial Engineers. 
George C. Dent, 60S South Dear- 
born St., Chicago, Ill. Kleventh an- 
nual convention at Buffalo, N. Y., 
April 30 to May 2, 1924. 
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Engineer To Become Mayor 
of Ithaca 


W. M. Sawden, Professor of Engi- 
neering Research, Sibley College, Cor- 
nell University, has recently been 
elected mayor of Ithaca. This move 
on the part of an engineer to enter 
politics is in line with what the engi- 
neering societies have been advocating 
for some time. 





| Society Affairs 

















subjects to be discussed durmg the 
afternoon. The evening will be given 
over to a dinner meeting at which 
President Low and C. F. Kettering, 
from the General Motors Research 
Laboratory at Dayton, Ohio, will be the 
principal speakers. It is planned to 
send invitations to the various sections 
within a visiting radius from Chicago, 
so that the affair may approach regional 
proportions. 


The New Haven Section of the 
A.S.M.E. on Jan. 15 will hear Henry 
Kreisinger present a paper on “Pow- 
dered Fuel.” 


The Colorado Section of the A.S.M.E. 
will hear Prof. Clifford W. Mills speak 
on “The Engineer and the Contract 
Law,” at its Dec. 28 meeting in Denver. 


The Vancouver, Wash., Section of the 
A.LE.E. will hear S. G. Jamieson, of 
the Commonwealth Edison Co., speak on 
“European Engineering Practices,’ at 
its Jan. 14 meeting. 


The Atlanta Section of the A.S.M.E. 
will hear Fred R. Low, editor of Power, 
speak on “The Engineering Magazine’s 
Value to the Engineer and the Com- 
munity,” at its January meeting. 


The New York Section of the A.I.E.E. 
will hold a joint meeting with the 
A.S.M.E., and the A.S.C.E. on Jan. 15. 
The subject of the meeting will be 
“Public Service Electric Companies 
Systems.” 

The Los Angeles Calif. Section of 
the A.S.M.E. will have as the topic for 
its Dec. 29 meeting, “The Electric Plant 
of the Los Angeles Gas & Electric Co.” 
J. Grady Rollow will be the speaker. 
There will also be an inspection of 
the plant. 


The American Engineering Council of 
the F.A.E.S. will have as speakers at 
its banquet, which will be held at the 
Hotel Shoreham on Jan. 10, Washing- 
ton, D. C., Herbert Hoover, Secretary of 
Commerce; Dwight F. Davis, Assistant 
Secretary of War, and Nicholas Murray 
Butler, President of Columbia Uni- 
versity. 

The Engineers’ Club of Philadelphia 
will devote the entire day and evening 
of Jan. 15 to a conference on “The 
Economy in the Use of Fuel.” The 
treatment will be confined to economy 
engineering and financial phases. Heat 
and power, centralization (superpower 
idea), boiler-plant economies (equip- 
ment), process steam and heat, types of 
fuel (including prowdered coal) will be 
some of the tcpics discussed. 

Engineering Associations, societies or 
lodges in New York, New Jersey, Penn- 
sylvania and New England can, by 
addressing the Tide Water Oil Sales 
Corp., 11 Broadway, New York City, 
secure information in regard to obtain- 
ing free, the four reel film “American 
Industries,” for showing in their own 
meeting rooms. Available dates will be 




















December 25, 1923 


given those interested. The film will 
be accompanied by a lecture on mechan- 
ical lubrication. 











Obituary 

Walter E. McCoy, formerly chief 
electrical engineer of the United Elec- 
tric Light & Power Co., New York 
City, died at Stamford, Conn., Dec. 16, 
at the age of fifty-two years. The 
death of Mr. McCoy, after an illness 
of more than two years, ends the com- 
mendable career of a man well known 
and well liked by members of the elec- 
trical profession. He was born at Pitts- 
burgh, Pa., July 30, 1871. At an early 
age he entered the employ of the West- 
inghouse Electric & Manufacturing Co., 
where he remained until May 1, 1895, 
when he became connected with the 
United Electric Light & Power Co., 
remaining with that company up to the 
time he was stricken with the illness 
which proved fatal. 

Mr. McCoy was a Fellow of the 
A.LE.E., and active for many years in 


the affairs of the N.E.L.A. 








Personal Mention 
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F. R. Wadleigh, formerly Federal Fuel 
Distributor, has accepted the positions 
of vice-president and director of the 
Tuttle Corp., the Tuttle Coal Corp., and 
the Paragon-Elkhorn Collieries Co., 
with offices at 52 Broadway, New York 
City. 

Elliot Greene, who for a number of 
years has represented the Harrison 
Safety Boiler Works in Boston, has been 
appointed sales agent for Eastern New 
England for the Bigelow Co., of New 
Haven, Conn., and will be located at 141 
Milk St., Boston, Mass. 





Business Notes 











The Bundy Steam Trap Co. announces 
the appointment of R. G. Wilcox, 343 
Calvert St., Baltimore, Md., as its sales 
representative for Baltimore and the 
District of Columbia. 


The Bethlehem Shipbuilding Corp., 
Ltd., announces the removal of its San 
Francisco sales office to 215 Market St. 
and that A. T. B. Shiels has been ap- 
pointed as its Northern Pacific Coast 
district representative, with offices at 
422 Colman Bldg., Seattle, Wash. 





J. N. Helpbringer, formerly with the 
Kansas Gas & Electric Co., has become 
general superintendent of the Staten 
Island Edison Corp., Staten Island, N. Y. 

Charles H. Herter, formerly with the 
Brunswick Kroeschell Co., New York 
City, has entered the Department of 
Public Markets, New York City, to 
conclude refrigerating plans for the new 
Bronx Terminal Market, New York City. 

Jack Armour’s many friends will be 
glad to learn that he is recuperating 
from his recent illness in Stuart (Kim- 
berly Apts.), Florida. He reports that 
the sunshine is very bright down there 
but that, nevertheless, he misses his 
friends. 





Trade Catalogs 





” 





Couplings, Francke Flexible—Smith 
& Serrell, Central Ave. at Halsey St., 
Newark, N. J. Bulletin No. 37 shows 
these flexible couplings for geared tur- 
bines and for high-speed motors, and 
the pressed-steel type for little auxil- 
iary drives. 

Turbines, Marine — Bethlehem Ship- 
building Corp., Ltd., Bethlehem, Pa. 
Catalog M is well made up and shows 
by means of many drawings and photos 
the geared marine turbines of cross- 
compound and three-unit types, which 
are built by this company. 








Fuel Prices 








BITUMINOUS COAL 
The following table shows the trend 
of the spot steam market in various 
coals (mine run bases, f.o.b. mines): 


Market Dec. 10, dec. 17 

Coal Quoting 1923 1923 
Pool | New York. $3.25 $3.25 
Smokeless. . ~. Columbus... 2.25 2.429 
Clearfield... . Boston, re 2.25 
Somerset... Boston. 2.50 2.50 
Kanawha... Columbus. 2.00 Be 
Hocking... . Columbus... 2.00 2.00 
Pittsburgh No. 8. Cleveland.. 2.00 2.00 
Franklin, Tl . Chieago 2.50 2.50 
Central, Ifl..... Chicago 2.25 nae 
Ind. 4th Vein... Chieago. . 2.35 2.75 
Weat Ky... Louisville, 1.90 2.00 
S, ty. Ky... Louisville, 2.00 2.00 
Big Seam, Birmingham 2.05 2.15 


New York—Dec. 20, 
car lots, 28@34 deg. 
gal., 36@40 deg. 4ie. 
Bayonne, N. J. 


light oil, tank- 
Baumé, 4c. per 
per gal., f.o.b. 


St. Louis—Dec. 11, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.60 per 
bbl.; 26@28 deg., $1.65; 28@30 deg., 


$1.75; 32@36 deg., gas oil, $1.80@1.85 
per bbl.; 36@40 deg., distillate, $1.90@ 
1.95 per bbl. 

Pittsburgh—Dec. 15 f.o.b. local re- 
finery, 30@34 deg., fuel oil, 4%c. per 
gal.; 36@40 deg., fuel oil, 5¢.; 34 deg., 
neutral 8c. per gal. 

Dallas—Dec. 15, f.o.b. local refinery, 
26@30 deg., $1.30 per bbl. 

Cincinnati—Dec. 11, tank-car lots, 
f.o.b. local refinery, 26@30 deg. Baumé, 
5e. per gal.; 30@32 deg., 5ic.; 38@42 
deg., distillate, 64c. per gal. 


Philadelphia—Dec. 14, 28@30 deg., 
$1.573@1.62;5 per bbl.; 18@22 deg., 
$1.47@1.514.; 13@16 deg., $1.363@ 
1.40;%, per bbl. 

Chicago—Dec. 8, 24@26 deg., $1.62 
per bbl.; gas oil, 32@36 deg., $1.97 
per bbl. 

Boston—Dec. 18, tank-car lots, f.o.b. 


heavy oil, 12@14 deg. Baumé, 4ic¢. per 
gal.; light oil, 28@32 deg. Baumé, 64c. 
per gal. 





New Plant Construction 
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PROPOSED WORK 


Ark., Harrison — The Carroll County 
Utility Co., Eureka Springs, plans to build 
an ice and cold storage plant, and rebuild 
the former plant of the Harrison 
Co., here. Estimated cost $150,000. 

Ark., Little Rock—The Arkansas Central 
Power Co. plans extensions, including 
provements to power house, switehboard, 
ete., on Arch St. 
Co., Postal San 


Telegraph Bldg., 


at Vallejo, Hayward, Hollywood, 


mined. Cost between $30,000 and 
each, Davis-Heller-Pearce Co., Delta 
Stockton, Archts. 


Calif., Burbank—The city, F. S. Webster, 


Clk... will receive bids until Jan. 8 for fur- 
nishing one deep well centrifugal or tur- 
bine pump, 1,350 g.p.m. capacity; drilling 
16 in. diameter well between 150 and 200 


ft. deep, using No. 12 gage well casing. 
Calif., Colton — The Southern 


lurgements and installation of 


equipment, here. 


including equipment. Private plans. 
} 





Electric 


im- 


Estimated cost $100,000. 
California—The Natl. Ice & Cold Storage 
Fran- 
cisco, is having plans prepared for the con- 
struction of six 2 story cold storage plants 
Riverside, 
Tropico and another location to be deter- 
i $50,000 
Bldg., 


California 
Edison Co., 306 West 3rd St., Los Angeles, 
is having plans prepared for substation en- 
additional 
Estimated cost $259,000, 


Calif., Coronado (San Diego VP. O.)—The 
Coronado Water Co., Union Bldg., San 
Diego, plans to extend water system, in- 
cluding the installation of eleetrieally driven 
pumps from seven wells, to deliver 
to 20 in. ¢.i. mains; storage dam 55 ft. 


high, 650 ft. long on top of earth fill, here. 


The water will be taken from Tia Juana 
basin. Estimated cost $100,000, A, 


Union Bldg., San Diego, Engr. 


Calif., Los Natl. 
Products Co., 1789 Montgomery St., 
Francisco, and the Zellerbach Paper 
534 Battery St.. San Francisco, plan 
build a paper plant, here. Cost will 
ceed $1,750,000, J. Y. Barun, 220 
Los Angeles St., local mgr. 

Calif., Orange—The city plans 
$12,000 honds, $38.000 for the purehass 
two 1,000 gal. pumps for waterworks 


Angeles — The 


Calif., San 
County of San 


Franciseo — The City 
Francisco, Bd. VPublie 


ard, 9S heavy duty, 12 transmission and 


phase eircuits of 3 conductors— per 


from 
insulators 


ductor suspended 


of suspension the 


for 


water 


Ervast, 


Paper 
San 
Co. 
to 
CX- 
South 


to vote 

of 
and 
$9,000 for one 125 hp. natural gas cngine. 

and 
Whks., 
will receive bids until Jan. 9, for 394 stand- 
special transmission towers to carry two 3 
circuit, 
to operate at a potential of 154,900 volts, 
connected with grounded neutral, each con- 
a string of 10 units 
standard 





LI os 
towers and 12 units for the heavy duty 
towers for Moccasin Creek power — plant 
of Heteh Hetehy project. lestimated cost 
F500,000, M. M. O’Shaughnessy, Engr, 

Calif., San Franeiseo—The San Fran- 
cisco Protestant Orphanage Society, c/o 


Bliss & Faville, Arehts., Balboa Bldg., re- 


eeived lowest bid for the construction of a 
group of buildings ineluding power house, 
from Lindgren-Swinerton, Ine., Standard 
Oil Bldg.. San Francisco, $350,000. lquip- 
ment detail not reported. Noted Dec. 

dD. C.. Wash.—The Office of the Tinited 


States Ener., 250 Old Land Office Bldg., will 
receive bids until Jan. 15 for the construe- 
tion of filtration plant aad pumping station 


for the Dist. of Columbia water supply 
project. 
TWh, Villa Grove—The City Council re- 


ceived bids for construction of pumping sta- 
tion with pumping equipment, including 20 
hp. eleetrie motor and deep well pump from 
Meister Bros., Tucola, $15,391. 

Ind., Logansport—J. A. Shafer, 1998 Odd 
Fellows Bldg., Indianapolis, plans a power 
project, ineluding dam on Wabash River, 
6 mi. from here. Cost will exceed $25,000. 

Ind., South Bend—The city, Bd. of Pub- 
lic Wks.. City Hall, will receive bids until 
Jan. 16 for constructing and installing a 
reserve pumping unit consisting of (1) con- 
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erete construction foundation and floors; 
(2) turbine driven eentrifugal pumping unit 
and auxiliaries. Estimated cost $30,000. 
J. W. Toyne, Engr. 

Ta., Ames—The city will receive bids until 
Jan. 7 for constructing a well, about 8 in. 
diameter, 100 ft. deep; also for furnishing 
and installing pumping equipment. 

Ky., Louisville — The Louisville Hydro- 
Electric Co., 321 West Chestnut St., is hav- 
ing plans prepared for the construction of 
a power house, ete., on the Ohio River, here. 
Cost between $1,000,000 and $2,000,000. D. 
McDonald, Ch. Engr. 

Md., Baltimore—W. G. Beecher, Archt., 
12 East Pleasant St., will receive bids until 
Dec. 28 for the construction of a 3 story 
ward building, boiler house, laundry and 
garage on Green Spring Ave. and 41st St. 
for the Children’s Hospital School, c/o 
Architect. Estimated cost $175,000. J. Posey, 
11 East Pleasant St., Engr. 

Mass., Somerset — The Montaup Electric 
Co. recently organized by officials of the 
Fall River Electric Co.; Blackstone Valley 
Gas & Electric Co., Pawtucket, R. I.; and 
the Edison Electric Illuminating Co., Broc- 
ton, plans to build an electric generating 
plant on a 46 acre site, on the water front, 
here. Estimated cost $10,000,000. 

Mich., Plymouth—The Detroit House of 
Correction, 1441 Alfred St., E. Denniston, 
Supt., will receive bids until Jan. 7 for 
milk house equipment, including refrigerat- 
ing system, cooling room equipment, etce., 
for farm, here. 

Minn., Caledonia—The Houston County 
Drainage & Conservancy Dist. 1 is having 
plans prepared for excavation for pumping 
station installation, 80,000 g.p.m. capacity. 
Estimated cost $428,000. Central States 
Eng. Co., Muscatine, Ia. Engrs. Noted 
Aug. 14. 

Mo., Mountain Grove—The city defeated 
$40.000 bonds for the construction of an 
electric light plant at a second election. 
Noted Sept. 25. 

Mo., St. James—The city, W. H. Powell, 
Mayor, will receive bids until Jan. 10 for 
waterworks improvements, including 75,000 
gal. tank on 125 ft. tower, deep well and 
100 g.p.m. deep well pump, ete., estimated 
cost $33,000; sewer lines and tank, $12,000. 
Alexander Eng. Co., Springfield, Engrs. 
Noted Aug. 21. 

N. J., Long Branch—The Bd. of Comrs., 
F. C. Quinn, Clk., City Hall, will receive 
bids until Jan. 2 for the construction of a 
sewerage system with a pumping station. 

N. Y¥., Boonville—A. C. Capron is in the 
market for cold storage equipment, etc., to 
replace fire loss. 

N. Y., Buffalo — The Bd. Educ., 1400 
Telephone Bldg., is having plans prepared 
for the construction of a vocational high 
school. Estimated cost $2,500,000.  Asso- 
ciated Buffalo Architects, 234 Delevan Ave., 
Arechts. Equipment detail not reported. 

N. V., New York—F. Pettit, 2 Wall St.. 
plans to build a 22 story, 200 x 400 ft. hotel 
on 7th Ave. and 58th St. Engineer or 
architect not selected. 


N. Y¥., New York—The Warinick Corp., 
c/o Tl A. Abramson, Archt., 48 West 46th 
St., will soon receive bids for the construc- 
tion of a 14 story apartment hotel on 3rd 
Ave. Estimated cost $2,000,000. Equipment 
detail not reported. 

N. Y¥., Rossman—W. Shortess, manufac- 
turer of paper, E. E. Earhapt, Mer., is in 
the market for two 235 kw. generators for 
direct connection to two waterwheels, hori- 
zontal, 250 r.p.m.. also panel boards, 
switches, ete., two 250 hp. water tube boilers 
with feed pumps, etc. 

N. ¥., Utiea—The Utica Gas & Electric 
Co., 222 Genesee St., plans the construction 
of a 250,000 hp. steam plant, including two 
33,000 hp. units, boilers, condensers, 
auxiliaries and coal handling apparatus. T. 
E. Murray Co., 55 Duane St., New York, 
Eners. 

Ohio, Akron—The Summit County Comrs., 
S. Porter, Clk., Court House, will receive 
bids until Jan. 2 for furnishing a refrigerat- 
ing plant in the Children’s Bldg. at the 
Springfield Lake Sanitarium. Good & Wag- 
ner, Mohawk Bldg., Akron, Archts. 

Ohio, Toledo—The Devore Co., Engrs. and 
Archts., Nichols Bldg., will receive bids 
until Dee. 27 for the construction of a 
story, 187 x 1,002 ft. polishing and grinding 
plant, ete., on East Broadway for the Libby- 
Owens Sheet Glass Co., Nichols Bldg. Es- 
timated cost $1,000,000. Noted Dec. 18 

Ohio, UWhricksville — The Federal Col- 
lieries Co., Leader-News Bldg., Cleveland, 
H. H. Felsman, Secy., will build a 3 story, 
112 x 286 ft. sewer pipe factory, 48 x 80 
ft. machine shop and a 42 x 82 ft. boiler 
room, here. Estimated cost $250,000. J. W. 
Moore, Supt. Constr. 
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Okla., Oklahoma City — The city,  M. 
Peshek, Jr., Clk., will receive bids until 
Jan. 15 for construction of improvements 
to water supply, including main dam exten- 
sion, intake, gates, operating mechanism, 
steel flashboards, etc., Section A, 1, 2, 3 
and 4 plan of Amburson Constr. Co., 61 
Broadway, New York; section B, 1, 2 and 3, 

V. Long & Co., Colcord Bldg., Okla- 
homa City; section C, 1, 2, 3 and 4, Calla- 
han Constr. Co., Great Southwestern Life 
Bldg., Dallas, Tex.; section D, 1, 2, 3 and 
4, Holway Eng. Co. Bids will be received 
on each section separately. 

Okla., Okmulgee—The city will hold an 
election in January to vote $3,700,000 bonds 
for a waterworks system, including 45 mi. 
of pipe, two pumping stations, 10,000,000 
gal. reservoir and_ distribution systems. 
Burns & McDonnell Eng. Co., 402 Interstate 
Bldg., Kansas City, Mo., Engrs. Noted 
June 19. 

Pennsylvania—The Bethlehem Steel Co., 
Bethlehem, plans the following construction 
program: completion of 8,000 hp. boiler 
house, changes and additions to steel car 
plant at Franklin plant; installation of coke 
screening system for three Franklin fur- 
naces; clay mixing and ladle house for blast 
furnaces; coal spillage elevator at Rosen- 
dale coke plant; establishment of liming 
station at Quemahoning dam. FE. G. Grace, 
Pres. 'W. M. Tobias, Genl. Purch. Agt. 


Pa, Phila.—Frank & Sedar, 11th and 
Chestnut Sts., plans to build a 12 story, 75 
x 200 ft. apartment and store building on 
lith and Market Sts. Estimated cost 
$3,000,000. Engineer or architect not an- 
nounced. 


Pa., Phila.—The Middle City Realty Co., 
1324 Walnut St., is having plans prepared 
and will receive bids about Feb. 3 for the 
construction of a 40 story, 86 x 116 ft. hotel 
and office building. Estimated cost $10,000,- 
000. H. E. Kennedy, 1324 Walnut St.. 
Archt. Equipment detail not reported. 


Tenn., Copperhill— The Tennessee Flec- 
tric Power Co., Chattanooga, is having pre- 
liminary surveys made for a hydro-electric 
plant, to develop 15,000 hp., on the Ocoee 
River, 6 mi. from here. 


Tex., Fort Worth—W. G. Clarkson & Co., 
Archts., Ist Natl. Bank Bldg., will receive 
bids until Jan. 1 for the construction of a 
9 story hospital on Cannon St. for the 
Methodist Hospital. Estimated cost $1,- 
000,000. G. W. Williams, Boston, Mass., 
| Equipment detail not reported. Noted 

ct. ° 

Tex., Harlingen—The Rangerville Gin Co. 
plans to build an 80 x 168 ft. cotton gin and 
install machinery, including a 100 hp. Fair- 
banks-Morse internal combustion engine, 
etc., at Rangerville near here. 


Tex., Hillsboro—The city, A. M. James, 
Secy., will receive bids for two 750 g.p.m., 
motor driven pumps for fire use with 211 ft. 
head: two deep well pumps, 80 g.p.m., 250 
ft. lift; one well pumn, 60 g.p.m., 400 ft. 
lift. T. A. Bullock, Engr. 


Tex., Houston — The Eureka Ice Co., 
Travis St., plans to build an ice plant. Es- 
timated cost $150,000. Engineer or archi- 
tect not announced. 


Tex., Mart—The city will hold an elec- 
tion Jan. 28 to vote $150,000 bonds for 
a complete waterworks system, including 
reservoir, mains and pumps. Koch & 
Fowler, Central Bank Bldg., Dallas, Engrs. 
Noted Aug. 21. 


Tex., Port Arthur—The city voted $91,500 
for the installation of pumping works. E. 
R. Thomas, Engr. Noted Dec. 18. 


Tex., Ranger—The city will hold an elec- 
tion Jan. 15 to vote $190,000 bonds for a 
filtration plant, mains, pumps, ete. Elrod 
Eng. Co., 3206 Elm St., Dallas, Engrs. 

Tex., Salado — L. Harrington & Co., 
Eners., Houston Bldg., San Antonio, are re- 
ceiving bids and will open same about Jan. 
1 for 75 hp. pump, 300 yd. sand washer, 75 
to 100 hp. boiler, hoisting engine, etc., for 
crushing plant for the Salado Gravel Co., 
here. 


Tex., San Antonio—The San Antonio Pub- 
lic Service Co., 201. North St. Mary’s St., 
KE. H. Kifer, Genl. Mer.. is in the market 
for equipment, consisting. of turbines, 
dynamos, ete., for light and power plant. 
Estimated cost $30,000. It is also planned 
to raise all switchboards, switches, ete., 
above flood level line. Estimated cost 
$150,000. 


Wash., Spokane—The city will receive 
bids until Jan. 10 for two single stage, 
double suction centrifugal pumps, horizontal 
type, to deliver 4,166 g.p.m. against 231 ft. 
suction, with series piping connections and 
equipment. Alternate bids will be received 
on one horizontal duplex pump to deliver 
6.000.000 ¢.p.d., all foundations, suction and 


Vol. 58, No. 26 


discharge connections to be made by the 
city. 

Wis... Madison—Mead & Seastone, Engrs., 
Journal Bldg., are receiving bids for outdoor 
substation, equipment, lighting units, oil 
treating outfit, tainter gaces and electric 
hoists for penstocks of hydro-electric plant 
at Caldron Falls for the Wisconsin Electric 
Power Co., 559 Marshall St., Milwaukee. 


Wis., Marshfield — Cahill & Douglas, 
Eners., 217 West Water St., Milwaukee, are 
receiving bids for furnishing one 250 to 
300 kw. generator direct connected to Cor- 
liss engine for the Roddis Lumber & Veneer 
Co., here. 


Wis., West Bend—The Atlantic & Pacific 
Products Co., c/o H. M. Clark, Mer., is in 
the market for generating equipment, 
boilers, etc., for new condensery. 


N. B., St. Stephen—The Hollingsworth & 
Whitney Co., 185 Devonshire St., Boston, 
Mass., is having plans prepared for the 
construction of a paper and pulp manufac- 
turing plant, including machine shop, power 
unit, ets., on the St. Croix River, here. Es- 
timated cost $300,000. Private plans. 


Ont., Port Elgin—The Council, A. Mac- 
Laren, Chn. Com., plans the installation 
of electrically driven auxiliary pumps for 
waterworks. Estimated cost $25,000. 


CONTRACTS AWARDED 


Calif., Long Beach—The Southern Cali- 
fornia Edison Co., Edison Bldg., Los An- 
geles, awarded the contract for the design 
and construction of a 60,000 kw. extension 
to power station, here, to Stone & Webster, 
Inc., 147 Milk St., Boston, Mass. 


Calif., San Francisco—The Pacific Tele- 
phone & Telegraph Co., 333 Grant Ave., 
awarded the contract for the construction 
of a 26 story office building on New Mont- 
gomery St. to the Lindgren-Swinerton Co., 
Inc., Standard Oil Bldg., San Francisco, $2,- 
500,000. Equipment detail not reported. 
Noted Dec. 11. 


_Calif., Stockton—The College of the Pa- 

cific awarded the contract for the construc- 
tion of college buildings, including power 
plant, to R. W. Moller, Call Bldg., San 
Francisco, $526,125; power, heating, venti- 
lating, ete., to the Miller-Hayves Co., 125 
North California St., Stockton, $102,500. 
Noted Nov. 20. 

Iil., Chicago—The Flint Bldg. Corp., 415 
Genesee Bank Bldg., W. L. Brackett, Secy., 
awarded the contract for the construction 
of a 6 story, 153 x 334 ft. theater, bank 
and office building to the Wells Bros. Constr. 


Co., 53 West Jackson Ave. Estimated cost 
2,500,000. 
Mo., Greenfield — The city awarded the 


general contract to the C. J. McCoy Constr. 
Co., Emporia, Kan., sewers, $39,000, water- 
works, $6,000; deep well to the W. M. Ea- 
wards Co., Carthage, $3.360; deep well 
pump and motor to the United Iron Wks., 
14th and Joplin Sts., Joplin, $2.250; cen- 
trifugal pumps and motors to Fairbanks- 
Morse & Co., 217 South 8th St., St. Louis. 
$1,104, Noted Dee. 11. 


Mo., St. Louis—The Bd. Educ., 911 Locust 
St., awarded the general contract for the 
construction of 2 3 story, 307 x 875 ft. 
high school on Natural Bridge St., te the 
H. C. Gerhard Bldg. Co., Century Bldg., 
$1,240,000; heating and_ ventilating ap- 
paratus to the Sodeman Heating & Power 
Co., 23rd and Morgan Sts.. $156,447; boilers 
to Heine Boiler Co., 5319 Marcus Ave., $28,- 
800; engines and generators to Chuse En- 
gine & Mfg. Co., Chemical Bldg., $21,660: 
vacuum cleaning system to J. Sheehan 
Plumbing Co., 1428 Olive St., $13.390: 
switchboard to Westinghouse Electric & 
Mfg. Co., South 12th St., $5,000. Noted 
Dee. 18. 

Pa., Phila.—The Tnsurance Co. of North 
America, 3rd and Walnut Sts., awarded the 
contract for the construction of a 16 story 
147 x 220 ft. office building on 16th and 
Arch Sts. Estimated cost_$3,000.000. Stone 
& Webster, Real Estate Trust Bldg., Con- 
sult. Engrs. and Contractors. Bids will be 
received about Jan. 1 for sub contracts 
Equipment detail not reported. 


Tex., Houston—Harris County awarded 
the contract for power plant equipment, in- 
eluding two 46 hp. crude oil engines, for 
ferry, to the Houston Oil Field Material Co. 
5th Ward, Houston, $9,500. Noted Nov. 2 


Wis., Madison — The Madison Medica’ 
Assn., c/o R. S. Ingersoll, Lakeside St. 
will build a 2 story, 45 x 100 ft. boiler 
house, laundry and garage by day iabor 
Estimated cost $50,000. Noted Nov. 6. 

Cuba, Velasco—The_ Cuba Cane Sugar 
Corp., 112 Wall St., New York, will build 
a raw sugar mill by separate contracts 
here. Estimated cost $200,000. The owner 
is in the market for centrifugals, crys- 
talizers, boilers, etc. 
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This drawing is from 
a photcgraph taken 
in Funchal, Madeira. 


Dashing Through Funchal 
in a Two-Ox Open Sleigh~ 


HINK how friction must wear the run- 
ners, burden the oxen with unnecessary 
resistance and retard the sled’s progress. 





] & strnmenenned plants, 
operating under 
different conditions 
with different types 
of machinery, require 
different methods and 
forms of lubrication. 
All the knowledge of 
scientific plant -oper- 
ation gathered by our 
lubrication engineers 
is at your disposal — 
a survey of the con- 
ditions in your plant 
and our recommenda- 
tions will cost you 
nothing. 


In many industrial plants, such a burdening 
of motive power with unnecessary resistance 
and friction due to inefficient lubrication is 
taking a costly toll. The result is all too 


frequent break-downs, waste of power, time, 
labor and money. 


In every-day service in thousands of plants, 
in every type of industry throughout the 
world, Keystone Grease and Keystone 
Systems of lubrication are reducing produc- 
tion costs, conserving fuel and keeping 
valuable machinery from the scrap-heap. 


THE KEYSTONE LUBRICATING CO. 











° ° Chicago 

oe Executive Office and Works: Sere iit 
Boston 21st & Clearfield Streets oe AAAI 
Pittsburgh . “ <a ney 
coe" Paduka ES | GREASE 
scam Established 1884 — 

emphis ( ' 
New Orleans San Francisco The Master Lubricant 





TRADE MARK REG U.S PATs OFF. 


Agencies in Principal Countries Throughout the World 





Sectional view, Fig. 326, 
Aanged, Standard Iron Body 
Gate Valve, with inside screw 
and stationary spindle. 


Jenkins lron Body Gate Valves used on lines to condenser pump 
and condenser under turbine engine. 
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Jenkins Iron Body Gate Valves with outside screw and yoke, rising spindle used in connection 
with sprinkler system 


Controlling the flow through 
108 miles of pipe 
in Chase Metal Works 


This is an industrial piping installation worthy of 
honorable mention—miles and mules of piping for 
heating, for high pressure steam, for high and low 
pressure sprinkler systems, for high and low pressure 
air, for river and filtered water, for hot water, for 
drinking water, for oil. 


Each line, each service is kept constantly in precise 
working order, aided materially by good valves. 
The valves are ‘‘Jenkins,’”’ controlling the flow of 
vapors and fluids through these lines. 


In any installation, functioning with a high degree of 
efficiency, a valve is called upon to give a good 
account of itself at any and all times. That is one 
reason why Jenkins Valves have the call for work of 


this nature. True maintenance economy is another 
reason. 


A few of the installation views and a few of the thou- 
sands of Jenkins Vaives, used by Chase Metal Works, 
are pictured here. 


JENKINS BROS. 


80 White St....... New York, N.Y. 133 No. 7th St., Philadelphia, Pa. 
524 Atlantic Ave....Boston, Mass. 646 Washington Blvd., Chicago, IIl. 


3043-J 


c) enkins \/alve S 


SINCE 1864 
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Boiler Company = ) 
wrote this ad. 


for 
Twin Strainers— ‘ 
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“Perfect Satisfaction 


- the verdict 
Mi Ci can happen during five vears. Especially 


ina power plan t. But alter five years’ service irom 
the Hrwr Boilers shown in the accompanying il- 
lustrations the verdict of Robert Gair officials is~ 
n. 

When a boiler installation is new and all “tuned 
Wy * everything works tine 

But when the boiler is an old story and the special 
attention usually given new equipment has spent 
itsell--then is the time when whatever intrinsic 
qualities are in the boiler will become evident. 

And then is the time when the sound princip 
and constructio nof His Boilers prove their worth 


“ f Ce 
periect Satisi 











inelhcient.dependable,\ car-in-and-year-out service. wT 
Another thing. You may own a Heme Boiler that M 
you have lo 1 ' 
Sees ur interest in Chat bs 
HEINE service neve ases wit 
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Heine Boiler Co. gives Twin Strainers a prominent place in 
successful—and continuous—-power plant operation. Continu- 
ous, because one of the twin straining chambers is always on guard 
aéainst foreign matter in feed water. You get protection that never 


sleeps, with Twin Strainers. 
PITTSBURGH. PA. 


GENERAL SALES OFFICES 
JEANNETTE. PA. PRODUCTS 
CONDENSERS. AIR EJECTORS. FILTERS 


DISTRICT OFFICES: ATLANTA.BALTIMORE. 
DEAERATORS. STRAINERS. SEPARATORS 


BOSTON. CHICAGO.CINCINNATI. DETROIT, 
CLEVELAND,NEW YORK. KANSAS CITY, GREASE EXTRACTORS. AUTOMATIC VALVES 
BLOW-OFF VALVES ~ -+ + + + + * 


PHILADELPHIA. PITTSBURG. ST.LOU'© “YRACUSE 


{ L SRE is disinterested pri 1ise from 2 source beyond question. The 
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Fuel Oil When You Want It! 


Oil wells continue to flow regardless of the changing 
temper of labor in the coal fields. Empire Oils afford 
many plants a timely opportunity to strengthen their 
position in regard to fuel supply. 


Aside from dependability they possess other advan- PRODUCTS 

tages well worth investigation. —_— 
Naphtha 

The burning of oil dispenses with a costly army of Kerosene 

firemen and ash handlers. It eliminates banked fires. yA 

It may be stored anywhere on your property. Road Oil 
Absorption Oil 

Your fires may be shut off with a turn of the wrist Neutral Oils 

and started almost as easily. Red Oil 


Cylinder Stocks 


, . Paraffin Oils 
Add to these inherent advantages the fact that Empire Paraffin Wax 


Oils are shipped in our own cars and come to your 
diesel engines or to your boilers clean, pure and uni- 
form, dependably on time and in full quantity. 


Our five refineries take care of the latter. 






Diesel Engine Oils a Specialty. 


Write, Wire, ’Phone or Visit our nearest office. 





EMPIRE REFINERIES INC. 


SUBSIDIARY CITIES SERVICE CO. 
CHICAGO 


20s S!"Lasaite ss GENERAL SALES OFFICES-TULSA, OKLA, 3 Wir 


_ST.LOUIS ST. PAUL FT. WORTH KANSAS CITY NEW ORLEANS ATLANTA CLEVELAND PHILADELPHIA 
1123 Title Guaranty Bldg. 345 Hamm Bldg. W.T. Waggoner Bldg. 705 Commerce Bldg. 1107 Carondelet Bldg. 226 Hurt Bldg. Cities Service OilCo. ©; Crew Levick Co. 
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For every boiler, there is 
accurate Corrs Regulation 


No human water tenders or ordinary feed water 
regulators can be adjusted to meet the exact needs 
of every boiler. Corrs can be so adjusted— can be 
exactly fitted to serve on any boiler, regardless of 
size or steam pressure. 


Once fitted to its service, the Copes responds to 
every change in true water level, and instantly 
does the right thing. On boilers having storage 
space in the main drum— 


(1) Copes temporarily increases the feed rate at 
every sudden load drop, storing water for the next 
peak, 


(2) Cores momentarily cuts down the feed rate 
when the peak load comes on, allowing the boiler 
to deliver steam at maximum capacity without 
heating a heavy influx of cold water. 


In nearly all of the large central sta- 
tions, you will find Coprs—and in a great 
majority of important industrial plants, 
large and small. 


“One man’s thirst is different 
from another’s, and — 
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Accurate feeding is certain, 
and is guaranteed 


Every Cores Regulator is installed 
with a guarantee that it will pass a 
definite volume of water at a given 
pressure drop, 


Each regulator unit is carefully pre- 
scribed for its service, after consider- 
ation of the boiler’s normal rating, 
maximum rating, size of feed lines, 
and every other condition. The size 
and type of Cores thermostat used, and 
the exact area and shape of valve 
ports, depend on the specific condi- 
tions in each case. 








oo ao Si “Same way with boilers” 


It was in a central station near Erie, and Mr. M——-, the 
engineer in charge of the steam power plant, was doing the talking. 
“Boilers are a whole lot like people in some ways,” he said; ‘they 
all have their own little peculiarities. 


“No two boilers act just alike— even when made by the same 
builder, to the same specifications. “They loaf along differently at 
low load ; and one picks up faster than another when a peak comes on. 


“Our Cores Regulators have helped us considerably to equalize 
these differences, and keep all our boilers pulling together. The 
Coprs makes these boilers act in harmony, as one unit. 


“By careful adjustment of our Corrs thermostat levels and valve 
port areas, we have each of these boilers making a uniform response 
to every change in load— with a higher battery efficiency than we 
could get by any other method.” 


ACTUAL RESULTS in thousands of plants show that Corrs 
Feed Water Control saves 2% to 8° in fuel costs. In fuel saved, 
alone, Coprs Regulation often pays back its full cost in a few weeks. 
Also saves the time of water tenders; prevents needless wear and tear 
on feed lines and pumps; gives more legible charts. 


The results of Copes Regulation are clearly shown by the charts 
in our Catalog “A.” Have you a copy? If not, write us for one. 


NORTHERN EQUIPMENT CO., 110 West 11th Street, Erie, Pa. 


Branch Plants: Hamilton, Ontario Canada; London, England; 


Paris, France; Merseburg, Germany; Vienna, Austria; Milan Italy. 
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Jeffrey Material—-Handling Equipment | | 
as used by the Oliver Chilled Plow Co. 


oe 
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Where Jeffrey Equipment 
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PIVOTED BUCKET CARRIER 
LOWER RUN 


is made 


HE photograph shows the lower 

run of Jeffrey Pivoted Bucket 
Carrier handling ashes in the power 
plant of the Oliver Chilled Plow Com- 
pany, South Bend, Indiana. 


This lower horizontal run is equipped 
with *{; inch steel skirt boards, which 
protect the chain from grit. 


Along the horizontal and upon an in- 
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Where Jeffrey Equipment 
is used— 





cline the Jeffrey Carrier by reason of 
the overlapping lips of its buckets, is 
virtually a continuous apron with de- 
pressions in its surface formed by the 
openings of the buckets. The carrier 
therefore does not require an automatic 
loader to deposit a separate load in 
each bucket, but permits a continuous 
stream of materials to be discharged 
onto the conveyor. 


The Jeffrey Manufacturing Company, Columbus. Ohio 


New York, 36 Church Street Crieaco, 858 MeCormick Bldg. PHILADELPHIA, 515 Real Estate Tr. Bldg. 
Pirrsruncu, Rea Bldg., 620 Second Aye, MONTREAL, Canada, Power Bldg. 
SCRANTON, Pa., 518 Union Nat*l Bank Bldg Sr. Lovis, Mo., 606 Pontiae Bldg. BosTon, MaAss., 111 Milk Street 
CLEVELAND, Onto, L519 Guardian Bldg Detrrorr. Micenu., 455 Book Bldg. Los ANGELES, CaL., H. W. Hellman Bldg 
DuENVER, COLO., 1751 Wazee Street MILWAUKEE, WIs., M. & M. Bldg. 





CHARLESTON, W. VA., 914 Kanawha Street 





EFFREY 


MATERIAL HANDLING EQUIPMENT 
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“Dirty” Steam 


May Be the Reason for 
Sticking Non-Return 
Valves 


Likely, Too, You Will Find 
Your Turbine Blades 
Badly Eroded 


It’s a Sure SignThat You Need 
Tracy Steam Purifiers 


They will remove all moisture, water and valves and piston rods and excessive pack- 
dirt from the steam. (Guaranteed to deliver ing wear, 
absolutely dry and absolutely clean steam. 

































Clean steam gives higher superheat and bet- 


; , ter turbine and engine economy. 
Can be installed in any boiler and never ; 


; ; 2 Clean steam makes the plant safer because 
need attention in service. an . c 


no dirt can clog the safety devices? 
Clean steam will prevent erosion and Clean steam is absolutely necessary for the 
gummed turbine blades, scored cylinders, proper operation of any plant. 


Rush the Coupon 
For the Full Facts 


Andrews-Bradshaw 
Company 


530 Fourth Avenue 


Pittsburgh, Pa. 
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nfaylor Stoner 


Why do so many 
Central Stations 


use the TAYLOR? 
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Truth in Advertising ] 


—is one of the ideals 
subscribed to by this 
organization in becom- 
ing a member of the 
Stoker Manufacturers 
Association—an associ- 
} ation fos — engi- | 
} neering research that 
|i will furthe: . scientitic 
combustion and educate | 













its possibilities. 


| 
BURN 
| ; eA 


| 
\F the industrial world to | 















When the exacting nature of the demands of the Central 
Station on a stoker are considered the answer to this question 
becomes of considerable interest to every stoker user or 
prospective user. 


Uninterrupted Service is the major consideration, and the 
Central Station therefore selects a stoker, above all, for 
reliability. 


Fluctuations in Central Station loads are many and rapid 
and frequently extreme changes occur in an unusually short 


space of time. Extreme flexibility is therefore another factor 
of importance in the choice. 


Since most Central Stations are ocated in centers of popu- 


lation Smokeless Operation is still another attribute which the 
Central Station Stoker must possess. 


Maximum boiler output, substitution of brain for brawn in 
boiler room operation, fuel economy, are other considerations 
which carry much weight just as they do in every power plant. 


Among Central Station engineers and operators generally, it 
is a well established fact that the Taylor Stoker can be de- 
pended upon absolutely to meet these requirements. That 
is why the Public Service Companies of New York, Phila- 
delphia, Baltimore, Washington, Providence, Springfield, 
Dayton, Tolede and Detroit as well as those of dozens of 
smaller industrial centers have chosen the Taylor Stoker. 


Send for the Taylor Stoker ‘‘Picture Book.’”’ It is 
an impressive story, with very few words, of the 


extent of Taylor Stoker selection in the Central 
Station field. 


American /-ngineering (ompany 


Aramingo and Cumberland Streets 


PHILADELPHIA 


Manufactured in Canada by 


TAYLOR STOKER COMPANY, LTD., TORONTO, ONT. 


Principal Sales Office: 416 Phillips Place, Montreal, Quebec 
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Here’s an efficiency of 79. 87 
wi The COMAL Chainless’ STOKER 


ES, that’s the figure —- made at the Minneapolis 
plant of the Booth Cold Storage Company in a test 
of two CoKal-equipped Stirling Boilers. 


Hard to believe? If it is, that’s because you do not 
know CoKal performance. 


Those who know how the CoKal gives ‘‘automatic’”’ 
service at hand stoker cost will not be surprised that 
an efficiency has been achieved with the CoKal that 
would be considered remarkable even with an ‘“‘auto- 
matic.” 


CoKal owes its high efficiency 
in large part to its ‘‘Coke-all’”’ 


pit. The superior stoker bars 
form diagonal paths of travel 


method of combustion. The for the fuel, eliminating holes 
volatiles are driven from the in the fire. 

coal before it is burned as The catalog tells the complete 
coke, and all of the combust- story. It’s new. It’s big — 
ible matter is consumed. 32 pages, 8, x 11 inches. 


Send the coupon below to the 
CoKal Stoker Corporation, 
343 E. Ohio Street, Chicago, 
for your copy. 


The CoKal’s retarder bar pre- 
vents unburned coal from 
being dropped into the ash 








A swing of the charging lever of the 
CoKal, shown above, moves the feeder 
gate block charging the coal into the 
front of the furnace. A half throw of 
the operating lever advances the coked 
fuel evenly over the stoker. The pat- 


even burning. A discharging lever 
empties all ash and clinke> at the rear. o 
No hand cleaning is required. ?e 
Size for size and condition for condition 6 
CoKai “Chainless’” ‘“okers will as ¢ 
fully meet your requirements as any ¢ 


ented CoKal intermeshing air-cooled, 
stoker bars give it a diagonal movement 
rearward, thus eliminating thin spots 
or holes in the fire and insuring complete 





type or design of stoker built, and the 
cost is less than half that of an 
“automatic.”’ Little if any more labor 
8 required, 











{ . . 
Le ee i) 





a 





Buying—P OW E R—Sectoon Vol. 58, No. 2 


om ere 
itnstheaiseats a ~~ 
_ ay, ay ons eee 
te 3 sie 
™ al - — 





Harwood Steam Electric Station 


Pennsylvania Power & Light Co. 





41,500 k.w. is the present installed generating 
capacity of the Harwood Station, Pennsylvania 


Power & Light Co. 


The equipment includes three of our 7 AS 
Richardson-Phenix filters—three sight overflow 
fittings—three 1709 pumps. 


This same continuous by-pass batch system can 
also be seen at many other power plants that are 
conspicuous engineering achievements. Bulletin 
11A gives such a list, or we will refer you to 
easily accessible plants, so that you may inspect 
them at your early convenience. 


Address Dept. 6, please. 


S. EF BOWSER & CO.,INC. 


LUBRICATION ENGINEERS AND MANUFACTURERS 
FORT WAYNE INDIANA 


LUBRICATORS—FILTERS—COMPLETE CUTTING OIL SYSTEMS 


“STANDARD UNITS INDIVIDUALLY ENGINEERED” 
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The Iron and Steel Industry 


The Most Exacting Buyer in the Country 


is Now Using 


4300 





Golden-Anderson 


Patent Automatic Double-Cushioned 
Triple-Acting and Non-Return Valves 


An Enormous Repeat Order! 


that was based solely upon quality in performance. 
Shutdowns must be absolutely guarded against. 


chances. 


chose the best valves the market afforded. 


1. Automatically 


cut 
ruptures or other internal break occurs. 


4. Automatically cut in 
accurate steam guuge 





THESE GOLDEN-ANDERSON VALVES— 


out the boiler the instant that a’ tube 


2. Automatically cut off the steam flow from every boiler the 
instant that a steam pipe breaks. 


3. Automatically equalizes the pressure between all boilers. 


a boiler making accidents due to in 


impossible. 


5. Positively prevent backflow of steam 
into «a cold boiler. 


6. Can be closed by hand, like ordinary 
stop valve, and arranged with 
“combination feature’ to open valve 
like regular gate and globe valve. 





Double Extra 
Heavy Valves 





Can be tested in service from boiler 
room floor. 


&. Double Corliss Dash Pot that eush- 
ions in opening and closing. 











Elbow, Angle, Globe 9, 


Cannot pound, spin, stick or chatter. 


Steel plants cannot take 


That is why they 





“CUSHIONING” 





Is of most vital im- 
portance in _ triple- 
acting and _ non-re- 
turn valves. Steam 
is no respecter of 
makers. Insist on 
“Double Corliss” 
Dash Pot Cushioned 


Valves. 











“Hosts of References” “Every Valve With an Absolute Guarantee.” 


“No Shutdown when a Boiler Tube Bursts” “No Explosion when a Pipe Breaks.” 








COLDEN-ANDERSON 


Pat. Automatic Cushioned 
Controlling Float Valve 
1. Automatically _ maintains 


uniform level in” heaters, 
tanks, ete. 


y and water cushioned 


3. No metal-to-metal 
eats. 
1. No waste of water. 


» No water hammer or 


hock. 





6. Angle or Globe = pat 
terns to 30 in, 


ee 


GOLDEN-ANDERSON 


Pat. Cushioned Automatic 









Controlling Altitude Valves 
1. Automatically Maintain Uniform 
Stand- 


Water Levels in Tanks, 
pipes, Reservoirs, ete, 
2. For High or 
Low Pressure, 
Always De- 
pendable, 
3. No 
Floats or 
Fixtures 
used, 4. 
No Water 
Hammer 
or Shocks. 
5. Sizes up 

to 30 in, 

















GOLDEN-ANDERSON 
Pat. Cushioned Combined 
Throttle and Automatic 
Engine Stop Valves 

1. Operate 3 ways: Auto- 
matically, by Hand, or by 
Electric Switch. 

2. Prevent Fly-wheel 
Explosions 

3. “Double Corliss” 
Cushioned—No Pound- 
ing or Sticking. 

4. Contains No Tight 
Fitting Parts. 

5. Furnished in Angle 
ani Globe Patterns for 
High or Low Pressures. 
6. “Always Ready for 
Service.” 















Golden-Anderson Valve Specialty Co. 
1217 Fulton Bldg., Pittsburgh, Pa. 
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Frederick Multiple Retort Stokers Gr 

Type E Stokers Gr 

Bic Retehne O, 
H Stokers 

Self Contained Stoker 
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Is assured by the design 
and construction of the 


NEW FREDERICK STOKER 


The exceptional capacities 
and efficiencies produced 
by this stoker are conclusive 
evidence of its superiority. 


The New Frederick Stoker Bulletin, F-1, is 
now ready for those interested. It fully de- 
scribes and illustrates the superior features. 


ENGINEERING CORPORATION 


(i momen Corporation 


ze 43 Broad ye New York City 





Green Chain Grate Stcdees Lopulco Fulverized ulvern Rulverized Fuel Systems 
Green Cast Iron Hoppers Saiees Unaker 
Green Scns lhathade Air Heaters 
Quinn Fuel Oil Equipment CEC Tube Scraping Device 
Combusco Water Seal Conveyor 














a ————————— 


See REA OEE 




















Fig. 1120 
fron Body Bronze Mounted 
Standard 125 Ibs pressure 
450° F. total temperature 





Fig. 1020 =—S(astséi 
(ron Body “Ferrenewo” 
150 Ibs. pressure 


LUNKENHEIMER 
Globe. Angle 


Y4lves 


Small or large, for low or high 
pressures or temperatures, of 
Bronze, Iron Body Bronze Moun- 
ted, Steel Monel Mounted, or of 
All Iron for handling fluids which 
attack bronze alloys, a design par- 
ticularly adapted for the purpose 
can be found in the comprehensive 
lineof LUNKENHEIMER 
GLOBE AND ANGLE VALVES. 


The completeness of the line 
makes possible standardizing on 
Lunkenheimer Valves with that re- 
sultant prolonged satisfactory 
service and economy of mainte- 
nance provided only by the 
Lunkenheimer method of manu- 
facture. 


For complete information write 
for a copy of Catalog 58 DB. 


—— 
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Fig. 16 300 ibs. pressure 








Iron Body Bronze Mounted 
€xtra Heavy 250 Ibs. pressure 
450° F. total temperature 








_ America’s Best since [862” fa 








tHe LUNKENHEIMER ¢e. 


——e" QUALITY == 
LARGEST MANUFACTURERS OF 
HIGH GRADE ENGINEERING SPECIALTIES 
IN THE WORLD 
NEW YORK BOSTON 


cuicaco CINCINNATI.,U.S.A. tonoon 


EXPORT DEPT. 129-135 LAFAYETTE ST, NEW YORK 











Steel, Mone! Mounted 


800° F. total temperatura 





Vol. 58, No. 26 


4 


LUNKENHEIMER 
PRODUCTS 


A comprehensive line of Engi- 
neering Appliances offering a type and 
size to meet all prevailing conditions. 


VALVES 
Bronze, Iron, Steel; Globe, Angie, 
Cross, Check, Gate, Throttle, 
Non-return, Blow-off, Pop Safety. 
Relief, Whistle, etc. 


BOILER MOUNTINGS 
Non-return, Pop Safety and 
Blow-off Valves; Water Columns, 
Water Gauges and Gauge Cocks, 
Injectors, Low Water Alarms, 
Fusible Plugs. 


LUBRICATORS 


For Steam, Gas, Gasoline, Oil, 
Compressor and Pump Cylinders; 
Gravity Feed or Hydrostatically. 
Hand or Mechanically Operated. 


OIL AND GREASE CUPS 


Glass or Bronze Body Oil Cups 
with or without Sight-feed; Auto- 
matic Feed, Cap or Plunger Screw 
Feed Grease Cups of Bronze, 
fron or Steel. 


Whistles, Cocks, Pipe Fittings, 
Unions, Ejectors, Air Nozzles, 
Automotive Accessories, Etc. 
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Don’t Slight the Greatest 
Source of Saving! 


A great number of Harrington Stoker installa- 
tions have been made because of the ability of 
this stoker to operate on the cheapest grades of 
fuel available in any particular locality. 
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“One for all—” 


THIS organization realizes 
that it advances only as 
the general fund of engi- 
neering knowledgeincreases 
through the freeinterchange 
of ideas and ideals of men 
and firms with parallel en- 
gineering problems. 

This belief is the creed of 
the Stoker Manufacturers 
Association of which this 
organization is a 47 


Often the saving in fuel costs alone means more 
than any refinement of operating methods. Your 
cheapest fuel if analyzed, as fired, will fall within 
these limits— 































































: Pittsburgh Eastern - Dakota By-Product 
Anthracite lowa Nos Bituminous Illinois Lignite Coke Breeze 
B.t.u.11500 B. t.u.7800 B.t.u.12500 Bt.u. Si B.t.u.10500 B.t.u.7000 B. aa 9400 
% (7 wy j % ture 5% (77 yy 
ores a 72) ll oo Re ee wien 7 
Ash 11°%0 eq 6 Moisture 00%Y////// Volatile 20% ' Wolatile 13% Fo a. 
Volatile 29% Moisture 3% 
Ash 7% 3 Volatile 30% Yyfyy Ash 168% 
Yi 
Volatile 29% Ka 
0 
Ash 14°%o Ash 10% 
7 Volatile 28% 
Fixed 19% 
Carbon Ash 20% Fixed 68% Fixed 67% 
Carbon Carbon?! 
Fixed 52% read 50% Ash 5% 
Carbon Carbon 
Fixed 
Carbon?” 





We have a prominent installation burning each of these fuels 


Let us tell what the Harrington Stoker can do 
with your local fuel. Write for data. 


THE UNITED MACHINE & MFG. CO, 


CANTON, OHIO 


Also Manufacturers of the Industrial Under-Feed Stoker and Mosher 
Separators and Desaturators 
New York City Cleveland, Ohio Philadelphia, Pa. Columbus, Ohio 
Kansas City. Mo. Chicago, Ill. St. Paul, Minn. Pittsburgh, Pa. 
Wash. 


Denver, Colo. Seattle, 
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AlreYou Getting Service? 


— If not— 













REG. U.S.PAT OFFICE 


Stands for 


Service 
And Service Means 


Dependability — Durability 
Efficiency — Economy 


Quality— Satisfaction 
| GARLOCK PACKING COMPANY ~ PALMYRA, NY. 


New York a = _— St. Louis Pittsburgh 
Chic ago oston San F i 






env 
Sicuingham 
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7 Years of Servicenw ~ 
Not One Cent for Repaiz’s 


ROM far-off Colorado comes 

the latest report of unusual 
service from Yarway Blow-Off 
Valves. 





Seven years of satisfactory serv- 
ice—still tight—and not a cent 
spent for repairs—that’s the 
record of these seven Yarway 
Seatless Blow-Off Valves in 
the power plant of the Colorado 
State Hospital at Pueblo. 


Do you wonder that each year 
sees more and more plants in 
every part of the country 
standardizing on Yarway Blow- 





: SENeSt NAY 
BLOW- 
Off Valves: OFF VALVES at Colo- 


rado State Hospital. 


Next time you order blow-off 
valves, specify YARWAY 
Tandem Blow-Off Valves—the 
valves with a two-year uncon- 
ditional guarantee. Send today 
for a copy of booklet B-410, so 
you'll have the facts before you. 


el i 


YARNALL-WARING CO. 


Mermaid Avenue 


PHILADELPHIA 






THE YARWAY TANDEM 


For permanent, trouble-free 
blow-off service. Absolutely 
guaranteed for two years. 
Specified by hundreds of 
Prominent consulting engi- 
neers for leading plants. 


POWER PLANT DEVICES to save fitel 


YARWAY BLOW-OFF VALVES — YARWAY SPRAY NOZZLES —YARWAY-LEA V-NOTCH METERS 
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eLateral Retort Stoker 


TRADE MARK 














‘‘Lateral Retort’’ Stokers as Installed at Large Southern College 


SANFORD RILEY 


“RILEY” TONES” “MURPHAY” 
Underfeed Stokers Underfeed Stokers Autamatic Furnaces 


GROUND COAL ENGINEERING CORP. — Pulverized Coal Instiilations 














Trade 














~ 
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Reorders—Based on Performan 


ce 


The logical result of the application of the all under- 
feed principle to a side cleaning stoker is better 
efficiency—this, translated into dollars and cents 


savings means a satisfied user. 


RESULTS COUNT— 


it iS actual performance that tells the story. 
Wherever a “Lateral Retort’ Stoker has been 
installed with the stipulation that the remaining 
Pir eo stokers on the order or immediate repeat orders 
were dependent on the performance of the initial 


stoker, orders for more “Laterals’” have been 
forthcoming. 


When such concerns as the following order and re- 
order ‘Lateral Retort” Stokers it is proof that better 
efficiency is being realized with the ““Lateral”— 


Mead Pulp & Paper Co. Newport Electric Corp. 


Chateau Fontenac American Glue Co. 
Methodist Hospital Mulkey Salt Co. 
Baeder-Adamson Co. Blake Bldg. 
Chevrolet Motor Co. Canadian Products Co. / 
* Dealing in 2 Facts— 
The combination of the all underfeed principle and zt ne anes 
multiple retort effect makes available to smaller boiler cnt standing can to pre 
units (from 150 to 500 H. P.) the proved advan- Sister Manche hs 
tages of multiple retort stoker firing. tive honest" dealing tn fact 





As no basement is required_the installation cost of this stoker 
is comparatively small. 





Ask for Bulletin PL-8 for full information on this stoker 


ComPANY, Worcester, Mass. Mass’ 


BOSTON NEW YORK PHILADELPHIA PITTSBURGH BUFFALO CLEVELAND DETROIT 
CINCINNAT?t CHICAGO ST. PAUL KANSAS CITY OENVER- CHARLOTTE DALLAS 


The UNDERFEED STOKER COMPANY OF CANADA, LTID., TORONTO. 


one of the qualifications 
or membership. 











SANFORD 
ARILEY. 


. STOKER / 
COMPANY 


a 








< 
<8 
cj 








< 
<8 
4 








<< 
8 





AL -J- 
q = = 


natn ern 





< 
2 





—— | 
” 








—— dt Pa eed ee ee a .. 
—_—_—_—_—_—_— —_—_—_—_—_——I _—————— —en i Oe ees FE new’ eee [eee lieamiemmemneet —_—_—_— ee 
: + -[- ¥. EB. ¥, | = Y, = = 7, [| = v, : 2 x7 














22 








ii 


Buying—P O W E R—Section 


ot my (ai 


Sturdy 
Reliable 


Economical 


That’s the small G-E Curtis Turbine— 
simple and strong in construction; reli- 
able in day after day performance; and 
economical of steam. It is adapted for any 
customary steam pressure, either dry or 
superheated. 


Remember, too, the advantages of the 
nation wide G-E organization affording 
you representatives near at hand who 
can be consulted on turbine operation. 


Ask any G-E Sales Office for information 
on Steam Turbines for any service. 
General Electric Company 


Schenectady, N. Y. 
Sales Offices in all large cities 





Vol. 58, No. 26 


As good as its mighty predecessors 





This G-E Turbine and 


Reduction Gear is just the 


right combination for me- 
dium-and low-speed drives: 
centrifugal pumps, fans, 
blowers, compressors and 
similar apparatus. The 
gear makes it practicable 
to operate both the turbine 
and the driven machine at 
speeds productive of best 


s 6efficiency. 





GENERAL ELECTRIC 
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Condenser 
Efficiency 
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Link-Belt **Clean Water” 
Intake Screens 


Is your efficiency curve maintained at 

the higher level? If not, let us show 
you how Link-Belt Clean Water Intake 
Screens accomplish this. 


Link-Belt Clean Water Intake Screens: 


a. Operate automatically—self cleaning. 

b. Keep condenser tubes free from refuse. 

c. Low maintenance cost—trouble free. 

d. Assure “clean” intake water to condenser. 


Let our experienced engineers investigate your 
system and make recommendations. Write for 
Catalog No. 352. 


LINK-BELT COMPANY 
PHILADELPIA, 2045 Hunting Park Ave. 


INDIANAPOLIS, 501 N. Holmes Ave. CHICAGO, 300 W. Pershing Road 
New York - - - = = = «= 2676 Woolworth Bldg. Detroit- - - - «© + « « 4222 Woodward Ave, 
Boston- - © = = «= «© = = = «= 49 Federal St. Kansas City, Mo. - © «© «© + 307 Elmhurst Bldg, 
Pittesburgh- - + « - - = ¢ +335 Fifth Ave. Denver- - = - © © = © « = 520 Boston Bldg. 
St. Louis © © © -= - - = = = 705 Olive St. Atlanta- -« - © © © « «© « « 24 Marietta St. 
Buffalo - «© © © = « «= « 745 Ellicott Square Louisville, Ky. -¢ - - © © «© «- 321 Starks Bldg. 
Wilkes-Barre - - - 826 Second Nat’l Bank Bldg. New Orleans - © - - «© « 504 Carondelet Bldg. 
Huntington, W. Va. - - - Robson-Prichard Bldg. Birmingham. Ala. <- 720 Brown Marx Bldg. 
Cleveland - - -329 Rockefeller Bldg. Link-Belt Limited - Toronto and Montreal 


H. W. CALDWELL & SON CO.:—Chicago, 1700 So. Western Ave.; New York, 2676 Woolworth Blde.; 
Dallas. Texas, 709 Main St. 

LINK-BELT MEESE & GOTTFRIED CO.:—San Francisco. 19th and Harrison Sts.; Los Angeles, 400 E. Third St.: 

Seattle, 820 First Ave. S.; Portland, Ore., 67 Front St. 
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Make ita 
Happy New Year 


with 
JEFFERSON UNIONS 


Depend upon Jefferson features to 
keep leak troubles out of your pipe 
joints, in 1924. The ground ball 
brass to iron joint is one of the most 
important of these features. It 
means a sure tight, self-seating, 
leakless joint that still cannot 



















































“freeze” or stick, should it be 
necessary to break the joint. 





The fit of this ground ball joint 
is assured by the Jefferson method 
of manufacture. The two halves 
of the union are ground together 
after being machined to a true arc. 
After grinding these halves are 
never separated. 


Note the sloping shoulder and the 
ball joint of the Jefferson Union, 
well illustrated in the picture. 
These features are of assistance in 


i a iit 


connecting pipe when out of line. 


The brass seat ring, too, is another 
famous Jefferson feature. It is 
made of Seamless Annealed Tub- 


es 








ing, and is so located as to be out 
of harm’s way from the pipe’s con- 
tents. 


Jefferson Unions are heavy in con- 
struction, made _ of carefully 
selected and tested air refined mal- 





leable iron, and threaded with 
clean, accurate Briggs Standard 
Taper Pipe Threads. 

Standardize on “Jefferson”—look for the name on the nut. 


JEFFERSON UNION COMPANY 


Lexington, Mass. 
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THE OIL ENGINE 


Direct Injection of Fuel 


Guaranteed fuel consump- 
tion of 0.45 Ibs. per brake 
horsepower hour. 


Pressure Lubrication 
Throughout 
Unusually low lubricating 
oil consumption. 
Utmost Simplicity 


Cleanliness 


THE AIR 
COMPRESSOR 


Two-stage Compression 
with Intercooler 

Plate Air Valves 
Enclosed Construction 
Automatic Lubrication 
Automatic Regulation 


Send for Copies of 
Bulletins 10004 and 10006 
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Compressed Air at Minimum Cost 


with an 


I-R Oil Engine-Air Compressor 


A machine combining the high economy of two-stage 
air compression with intercooling, and the efficiency 
of direct-connected oil engine drive. 


This modern compressor is easy to install and oper- 
ate. The only auxiliary equipment necessary are 
the fuel oil tanks and the cooling water supply. 


It is this complete-unto-itself feature which makes 
the I-R Oil Engine-Air Compressor ideal for con- 
tractors, mines, quarries, air lift pumping—wherever 
steam is not being produced and where electric 
current is not available at a very low cost. 


Bulletins 10004 and 10007 tell the whole story. 
Have you a ccpy? 


Ingersoll-Rand Company, 11 Broadway, New York 


Offices in All Principal Domestic and Foreign Cities 


For Canada refer Canadian Ingersoll-Rand Company, Limited, 
260 St. James St., Montreal, Quebec 


Ingersoll-Rand 
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Savings Coal 
at Cleveland 


The waste heat in the flue gases at 
the Cleveland Electric Illuminat- 
ing Company is efficiently recov- 
ered by heating the feed water in 


STURTEVANT Fuel Economizers 


The water is heated under full boiler pressure to within a few degrees of the steam 
temperature. With the conservative estimate of one per cent fuel saved for every 11 
degrees rise in temperature, it will be seen that a large saving results. In this 
installation temperature of feed water is raised 150° showing a saving of approxi- 
mately 14% of the coal bills. 


The steaming capacity of the boilers is increased due to higher feed water tempera- 
ture and decreased scaling. A large part of the impurities in the water are caught 
in the settling chamber of the economizers from which they are easily cleaned out. 

The tapered metal to metal joints used throughout are a feature that eliminates the use 


of gaskets, cement or rust joints, Permanently tight joints result; and tubes may be 
removed and renewed in the minimum time. 


Your installation presents its own 
peculiar problem. Our engineering de- 
partment is available for consultation 
without obligation. Why not learn 
what Sturtevant Fuel Economizers can 
save in your plant? 


B. F. STURTEVANT COMPANY, HYDE PARK, BOSTON, MASS. 


Sales Engineering Offices: 
Atlanta, Ga. 
Boston, Mass. 


Buffalo, N. Y. 


Plants Located in 


Hyde Park, Mass. 


. Sturtevant, Wis. Camden, N. J. 
Camden, N. J. Berkeley, Calif. 


Chicago. Il. Galt, Ontario 
Cincinnati, Ohio 
Cleveland, Ohio 
Dallas, Texas 
Detroit, Mich. 
Hartford, Conn. 
Indianapolis, Ind. 
Los Angeles, Cal. 
Minneapolis, Minn. 


Framingham, Mass. 





Sales Engineering Offices: 
Montreal, P. QO. 
New York, N. Y. 
Pittsburgh, Pa 
Portland, Ore 
Rochester, N. Y. 

St. Louis, Mo 

Salt Lake City. Utah 
San Francisco, Cal 
Seattle, Wash 
Springfield, Mass 
Toronto, Ont. 
Washington, DB. C 


ea 
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Free Sample 
if you mail the coupon 


MARK 


Reg.U.S.Pat-OFF. 
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Perfect ti ight ness at every joint 


indicates good management 
and affords real savings / 


EAKS at screw-thread joints are veritable eyesores, and very 
often give the first impressions that form lasting opinions. 


Make criticism from this source impossible and protect your profes- 
sional reputation by laying up every screw-thread joint with 
SmootH-ON No. 3. This will settle the leak question for good and 
leave your mind, time and repair money free for bigger things. Be- 
sides, the tightness of your lines, the tidy surroundings, and the useful 
delivery of all fluid and pressure will reflect credit upon you. 


Insistent and persistent use of SMooTH-ON No. 3 as your only pipe- 
joint filler will confirm your judgment in the after years, because 
SMooTH-ON No. 3 retains its full metallic iron body, without shriv- 
eling or shrinkage. Nothing can dry or plow out. 


Trying this better method will cost you only two cents for postage if 
you mail the coupon for free sample, and may save you hundreds of 
dollars and many wasted hours. Accept this offer and you will learn 
without expense what hundreds of other engineers have discovered 
through costly experience, 


Get SmootH-ON No. 3 all ready to use, in the convenient gray- 
labeled 1-lb., 5-lb. or 10-/b. tins. At your dealer, or if you will 
send us his name, we will help him to supply you. 


Get this book Free! 


; ; ional ATL 
This 144-page book of simple directions and 00T 
diagrams will post you well about SMooTH- \ 

On, where to use each kind, how to apply 


for best results and what to expect from the INSTRUCTION 


finished job. Free if you mail the coupon. K 


SMOOTH-ON MBG. CO. 
570 Communipaw Ave., Jersey City, N. J. 











Please send your SMooTH-ON INstRUCTION Book, 
Also send the free sample of SmMoorH-ON No. 3 for making screw- 
thread joints. 


Address ~. 


Power Dee. 25 


Lae CK eC eee 


Tm \ =a ys 
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Wil] 
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The Largest Single 85% Magnesia 


Pipe Covering 


Installation 
Ever Made 


25 CARLOADS 


of 


Keasbey & Mattison 


b] 
ee Company’s 
eS | Featherweight 
85% Magnesia 


for the 


S.S.° Leviathan’ 


K & M Featherweight 85% Magnesia 
Covering on board the S.S. “Leviathan” 





The efhkcient conservation of heat within the many 
long lines of high pressure steam piping on board the 
S. S. “Leviathan” played no small part in enabling 

f this splendid American ship to break all records for 
speed. 































The Keasbey & Mattison Co. received the contract to 
cover this piping with K & M Featherweight 85% 
Magnesia—the largest ever awarded for any single 
installation. It was necessary to deviate from stand- 
ard American molded section in order to fit the metric 
dimensions of the piping—a difficult task, but one that 
has proved entirely successful. 


Exacting tests by well known engineering laboratories 
have shown the highest heat insulating value for 
Featherweight 85% Magnesia Covering. Its superi- 
ority is due to the fact that it contains the full 85% 
or more of carbonate magnesia, combined with the 
finest carded asbestos obtainable. 





\ Keasbey & Mattison Company 
Dept. 2, Ambler, Penna, and at 


Boston, Mass. Detroit, Mich. Philadelphia, Pa. 
Baltimore, Md, Milwaukee, Wis. Pittsburgh, Pa. 
Buffalo, N.Y Minneapolis, Minn. Syracuse, N.Y. 
Chicago, Ill. New York, N. Y. Washington, D.C. 
Cincinnati, Ohio Norfolk, Va Wilkes-Barre, Pa. 


Cleveland, Ohio Toronto, Canada 


Pacific Coast Office: 
Sharon Bldg., Sau Francisco, Seattle, Wash. 


Southwestern Distributor: 
R. V. Aycock Company, 
Kansas City, St 


Louis, Tulsa, Houston 

















an 





COLD WATER 
INLET 2 


TRap 
OISCHARGE 
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Some Users 
of Cochrane Heaters 


B. F. Goodrich Company, Akron, Ohio 
Bethlehem Steel Company, Redington, Pa. 
Cudahy Packing Company, Sioux City, lowa 


Calumet & Hecla Mining Company, Calumet, 
Mich. 


E. I. DuPont de Nemours & Company, Wil- 
mington, Del. 


Illinois Steel Company, Gary, Ind. 


International Paper Company, 
Bellows Falls, Vt. 


John A. Roebling & Sons Company, Tren- 
ton, N. J. 
Procter & Gamble Company, Macon, Ga. 


ee. ates Proving Grounds, Indian Head, 
Md. 


American Woolen Company, Saranac Mills. 
Blackstone, Mass. 


War & Navy Office Building, Washington, 
D. C. 


American Sheet & Tin Plate Company. 
Chester, W. Va. 


Coca-Cola Company, Atlanta, Ga. 
Champion Paper Company, Carthage, N. Y. 
General Electric Company, Lynn, Mass. 


Pratt & Whitney Company, Hartford, Conn. 
Pittsburgh Plate Glass Company, Ford City, 
Pa. 


Palmolive Company, Milwaukee, Wis. 

Standard Oil Company, Chicago, Tll., Jersey 
City, J. 

Union Stock Yards, Chicago, Il. 








COCHRANE 


OPEN FEED WATER HEATER 


N Cochrane Open Feed Water Heaters, the 

steam comes into direct, actual contact with the 
exnaus? Water, which is heated to the steam tem- 
nee perature. The steam is condensed and 
mingles with the water, saving the heating of 
an equal amount of raw make-up water. About 
1% of fuel is saved for each 11 degrees Fahr. added 
to the temperature of the water, the total saving 
amounting to as much as 15% where the water is 
received at a low temperature. Engines, pumps, 
etc., exhausting into a Cochrane Heater are ther- 
mally more efficient than the best condensing tur- 
bine, because all of the heat not converted into 
power is returned to the boilers. Boilers fed with 
hot water steam easier than boilers fed with cold 
water, since part of the work of heating the water 
has been done in the heater. 


The heater also serves as a hot water returns 
tank and as an automatic cold water 
regulator. The heating of the water by 
spraying through the steam bath drives off air and 
other gases and protects the boilers against oxygen 
corrosion. Heating also breaks up carbonate of 
lime in the heater. Where the water contains per- 
manent hardness, the Cochrane Hot Process 
Water Softener, in which suitable chemical treat- 
ment is combined with heating, is recommended. 


WASTE 


The shell of the Cochrane Heater is constructed of 
heavy cast-iron plates. Internal parts are of cast 
iron, brass or bronze. The heating trays are re- 
movable through suitable cast-iron doors. 


The admission of raw water is controlled by a sub- 
stantial copper float operating a balanced valve. 
Heaters intended for operation at atmospheric 
pressure have water-sealed over-flow traps, which 
also receive the drips from the separator. Heaters 
intended for operation under back pressure are 
fitted with float traps. 


For large capacities, especially where head room 
is limited or where high back pressures are to be 
carried, the horizontal cylindrical form of heater is 
recommended. Extra water storage capacity can 
be provided in the shell of the heater itself or in 
an independent tank, as most suitable. 


To Economi1zE—COocHRANIZE. 


H.S.B.W.-COCHRANE CORPORATION 


Formerly Harrison Safety Boiler W orks 
17th St. & Allegheny Ave. Philadelphia, Pa. 


Also at Atlanta, Baltimore, Birmingham, Boston, Chicago, Cincinnati, Cleveland, 
Dallas, Denver, Detroit, Greenville, S. C.; Hazleton, Pa.; Houston, Indianapolis, 
Kansas City, Little Rock, Los Angeles, Memphis, Minneapolis, New Orleans, 
New York, Omahe, Pittsburgh, Portland, Richmond, Rochester, St. Louis, 
Salt Lake City, San Antonio, San Francisco, Seattle, Syracuse, Tucson, Wash- 
ington, D. C.; Toronto, Montreal, Halifax. London: Turbine & Power Equip- 

ment Co., Premier House, 15 Southampton Row. 218 
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Simple as —> 


One above the other: Turbine —Condenser 
—Pumps. Simple as ABC. Less space. 
Lower building costs. 


Simplicity is true of the piping, the amount 
of it and its arrangement. Less to buy. Less 
to install. Lower maintenance. Fewer joints 
to keep tight. Minimum leakage. 


Simple pump drive. One drive for both 
circulating water and condensate pump. 
Simple air ejector for air removal. 


Check these points on the diagram. 


The advantages of Westinghouse condens- 
ing equipment are valuable through the sav- 
ings they effect. 


Engineering consultation gladly furnished 
without obligation. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 









Westinghouse |S4) 
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FITCHBURG ENGINES | | 
‘Their performance record for the past two yvenerations is the bes, ‘s " ° 
BE ek Oakville, Ontario, like 60 other Ontario 
towns, has no fear of water shortage. The | 
town pumping station has been equipped | 
with a STERLING Internal Combustion |} 
engine. : 
We also build ae gpd Engines that will show the E P 
highest economy in service. 
We repair engines on the customer's premises. Largest engine repair Should the regular —. system fail, 
saa Aaliyah or be shut down for overhauling or repairs, || 
The Fitchburg Steam Engine Co. or in case of fire, a STERLING engine is_ |} 
Fitchburg, Mass. standing by ready for immediate duty. 
Agencies in all sections of the country 
Sterling Internal Combustion engines, 
35 hp. direct drives for generators, and centrifu- 
Orto Oil gal pumps, when employed for peak load 
Engine, and standby, can save in the cost of 
operating 
Machine power. 
and 
Pattern 
Shap Fuel 
Cost: 
$3.75 per 
week 
THE OTTO ENGINE WORKS 
33rd & Walnut Sts., Philadelphia, Pa. 
Chicago Branch: 15 So. Clinton St. 
The FILER & STOWELL CO. 
& 
Unaflow Engines 
Built to the Highest Standard and for any Service 
In use since 1913 
FILER & STOWELL CO., Milwaukee, Wis. } 
ICE MAKING and i 
REFRIGERATING PLANTS STERLING engine driving alternately either 1a lighting 
Ammonia Compression Ammonia Absorption generator or a Goldie & McCulloch Co. Ltd., Ress Roturbo | 
CO, Compression pump of 1200 G.P.M. capacity in the pumping station | 
Consultation on any Refrigerating Problem Invited. at Oakville. Speed is \200 R.P.M. | 
YORK MANUFACTURING CO., York, Pa. , ' 
Fire your Boilers economically, according to the 
normal load and use STERLING engines on 
ENGINE REP AIRS peak loads. Operate the STERLING steadily |}! 
— ae —— your engines and overhaul your plant. when overhauling the boilers or repairing ma- | 
Gap OF night jn can Gf broaden. bil ware ean choos Ge aEonea chinery. Use the STERLING on the fire pump. 
machinists. We carry spare parts in stock. Write, wire or telephone. 
H. B. Underwood Corp’n 
Established 1870 
1019 Hamilton St., Philadelphia, Pa. 
STERLING ENGINE CO. 
~~ | Dept. C-1 
eC 3 a 7 i | Buffalo, N. Y. 





Single Valve Non-Releasing Corliss, Poppet Valve, 
Uniflow—Sizes 100-to 1600 I.H.P. 


Chuse Engine & Manufacturing Co., Mattoon, Illinois 





Hone sueUNOVUODODDERDODOSUECU NOUN ODOC Ue gUEOCOOEMNS. 


== 


Single Units to 300 H.P. 
Speeds to 1500 revolutions. 
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No End Thrust! 


End thrust with all of 
its troubles disappears 
completely in 


The New MARION 


Type “A” Balanced Head Soot Blower 


A greatly improved and simplified design 
that maintains a perfect balance in service. 






turned. No danger of shifting or distor- 
tion. Adjustable stops prevent steam jets 
from striking baffles, headers, or brickwork. 
Indicator on hand wheel shows the direc- 
tion in which the nozzles are pointed. 
Easy to operate. 


The swivel tube passes right through the 
steam chest and is supported between two 
stuffing boxes mounted on a stationary head. 
The steam enters the tube ports, which are 
opened and closed as the gear wheel is 


Send for the 
new catalog 
No. 50. 


No annoyance by drip- 
ping stuffing box glands. 


Marion Machine Foundry & Supply Co., Marion, Ind. 

















TURBINE BLOWER CARLING stem tursine 


Automatic forced draft for any 
size boiler. Ideal for stokers or 
hand fired furnaces. 


We specialize in small steam tur- 
bines from 1 to 50 hp. for driving 
circulating pumps, etc. 


Get Our Bulletins Now. 
CARLING TURBINE BLOWER CO., WORCESTER, MASS. 
































AGENTS and SALESMEN 











Live salesmen in all electrical commodities can be 
located through the 


‘SEARCHLIGHT SECTION” 





If you desire an agency or sales connection, use 
these columns. 





8 cents a word. Minimum $2.00 an insertion. 


0129 





STEAM TURBINES 


Single and Multi-Stage F 


OORE STEAM TURBINE CORPORATO? 
uwellsville, N.Y. 


STAT EVER 
Ssscereesssssssassssess2se2225 









































GTERRY TURBINE 


The Turbine known for its efficiency, 

dependability and simplicity. More than 

9000 in operation. Write for Catalog. 
THE TERRY STEAM TURBINE CO. HARTFORD, CONN. 





































STEAM TURBINES -REDUCTION GEARS 
KERR TURBINE COMPANY 
WELLSVILLE, NEW YORK U°S:-A:> 


ERR 
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Worthington Has Built 
Internal Combustion Engines 
Aggregating 
446,359 H. P. 
Up to Nov. 15, 1922 








During the, “thirty years’ 
experience in building in- 
ternal combustion engines 
Worthington? has developed 
patterns covering a range of 
sizes and types more com- 
prehensive than any other 
manufacturer in the world. 







--WORTHINGTON PUMP AND MACHINERY CORPORATION 












Executive Offices: 115 Broadway, New York City. Branch Offices in 24 Large Cities W-191.8 
Deane Works, Holyoke, Mass. Hazleton Works, iN Hazleton, Pa. Gas Engine Works, Cudahy, Wis. 
Blake & Knowles Works w = me — = . Power & Mining W. 
East Cambridge, Mass, SLT LL (CLIT “Cudahy, Wis. an 


SELLA 
ag og ae aE, Be 2 SS Snow-Holly Works 


CTANENE py 1S < S s/ WS ZZ, J x eX = Sean SS 
’ ee . Te we oe Ms LAA (SEN “s WW Li 4 Buffalo, N.Y. 
Laidlaw Works, Cincinnati, Ohio, ZY s yf IIIS. yu NOS NN SS ng Pittsburgh, Pa, 
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“Relative to the 21-in.. N-S0Q2— 


= machine has discharged air at as high a pressure 
as 115 Ibs., which indubitably substantiates your claims 
and establishes the fact that your rating is not high enough. 
Should conditions in the future necessitate increasing our 
present equipment we will gladly give you an opportunity 
to sell us another compressor of this type.” 


So writes a well-known shipping and transportation com- 
pany. Photostatic copy of this letter will be furnished 
on request. 

Giant Fuel Oil Engine-Compressor units are giving de- 


pendable service with economical operation wherever 
installed. 


Chicago Pneumatic Tool Company 
Chicago Pneumatic Building, 6 East 44th St., New York 
Sales and *Service Branches all over the World 


“BIRMINGHAM “CLEVELAND *Los ANGELES *PHILADELPHIA *SEATTLE 


*BosTon DENVER *MINNEAPOLIS *PITTSBURGH *St Louis 
"CHICAGO *DeETROIT *NEW ORLEANS RICHMOND TULSA 
"CINCINNATI EL Paso "NEW YORK SaLt Lake City 

Houston *SAN FRANCISCO (C-1438) 


BOYER PNEUMATIC HAMMERS:-LITTLE CIANT PNEUMATIC AND ELECTR 
CHICAGO PNEUMATIC AIR COMPRESSORS :-VACULM PUMPS: PNELMAI 
GIANT OIL AND GAS ENGINES sm. ROCK DRILIS -- CO 


CHICAGO . 


The Compressor with 








Ss. thd c 


the Simplate Valve 
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TRIMO 


- The Tools for hard work 


Rugged materials plus supe- 
rior design and workmanship 
make TRIMO tools stand up 
under rough usage. 


The Pipe Wrench 


nas many saving features. 
Insert jaw in handle, replace- 
able when worn; steel frame 
that will not break; guards to 
protect the adjusting nut; 
hidden spring always in place. 


Other tools having the 
Quality TRIMO Mark 


are the i 

Monkey Wrench—Pipe Cutter 
Chain Pipe Wrench 
Buy of your dealer or write 


TRIMONT MANUFACTURING CO. 


Roxbury (Boston), Mass. 














Engineers 


and valves. 





LAMMERT & MANN CO. 


Wood and Walnut Sts., Chicago, II. 


We send men and portable tools to your plant to rebore cylinders and ports and fit new pistons 
Contract work. Builders of Special Machinery. Send us your requirements. 


Machinists 








: AMERICAN STATIONARY 
DESIGNERS = BUILDERS 120 TO 3300 B.H.P. 
: DIESEL ENGINES MARINE 

Z SINCE 1898 


NEW YORK, 60 BROADWAY 


BUSCH-SULZER BROS.-DIESEL ENGINE CO., St. Louis, U. S. A. 





600 TO 3000 S.H.P. 


SAN FRANCISCO, RIALTO BLDG. 











is an internal herringbone planetary gear speed 
transformer, the most efficient by test. Used 
with engines, motors, turbines, to drive com- 
pressors, fans, pumps, ete. 

Write for Our Recommendations. 


Poole Engineering & Machine Co. 





Baltimore 





, Md. 
CUUUUUUDECUUEUUECEOOECOEOECOEUEEOUUGECOEGUUGEEOEOEECEROROEUCEOUEOOOSEOEEEEOCEUOEREOOEOUECDEOEODEU EERE ORO EECEOEREROEU DEERE DEEEEE 





= 
7 


oproduce untailing power economically 
Ridgway Dynamo& Engine ©. 
a 


ay + + *Perna. 








STEELE LLU CLL LUCLLLL LALLA LLL ELL 
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HIGH SPEED ENGINES 


Clarage Type V Steam Engines can be operated at high 
speeds with safety. They are self-oiling and fully en- 
closed. Capacity 4 to 80 horsepower. Write for our 
Catalog No. 6.. 


CLARAGE FAN CO., Kalamazoo, Mich. 


Mfrs. of Fans, Blowers, Heaters, Engines, etc. 





CARBONDALE 


REFRIGERATING MACHINERY 
Exhaust Steam Absorption and 


Ammonia Compression System 
Carbondale, Pa. - Chicago, Ill., 1637 Prairie Avenue 














, ini w York, N. Y. 175 Christopher St. 


TMNT HATTIE 
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GENUINE “A” 


For severest 
Bearing Requirements. 


EAGLE “A” 


More moderately priced than others 
of same grade 





Other HOYT Quality Products 
SOLDER ~ SHEET LEAD 
BEARINGS~DIE CASTINGS 
Because of the extraordinary care in selecting 
base metals, the unusual attention given to 
proper amalgamation of those metals, and a 
fifty-year’s experience in solving bearing 
problems, HOYT Babbitt would naturally be 
expected to give exceptional service — and 
it does! Whether used in light, high-speed 
machinery or for slow-speed heavy operation, 
results are uniformly satlsfactory. 
One trial of HOYT will con- 


vince you of its superiority— 
Order from your jobber. 


HOYT METAL COMPANY © 5t.Louts~Chicago-Detroit-Newlok~ 








Don’t Tolerate 


LEAKS 


See our page ad next week 


Key Borer Equipment Co., E. St. Louis, IIl. 


DUTT 





Bent Tubes 
for 
Stirling Boilers 








UT 


SUPERHEATERS 


save fuel and increase capacity in boil- 
ers of any size or type. 


Ask for full information and Bulletin DT-7 


THE SUPERHEATER CO. 


General Offices: 17 E. 42nd St., New York 


dg Pittsburgh: Union Arcade Bldg. 
For Canada: The Superheater Co., Ltd., Montreal 


Chicago: People’s Gas Bl 





The Undivided Responsibility of the 
builders of Stirling Boilers for their 
quality is impaired when replace- 
ments are made with tubes different 
from those used by the builders. 





All Steel Sectional Water Tube Boilers 


A design and construction that has proved its high efficiency under all steaming 
conditions. Also builders of horizontal and vertical Unaflow Engines and all 
types of Centrifugal Pumps. Write for Catalog. 


Kingsford Foundry & Machine Works, Oswego, N. Y. 





STS 


We furnish tubes 
and bent by the organization that 
builds the Stirling Boiler. 


accurately made 


The Babcock & Wilcox Tube Co. 





ANTI-FRICTION 
METAL 


Ap De | 


MAGNOLI 
ome aan 
ecntbectio . 


1G 
Magnolia Metal Co., 112 Bank St., New York 


Beaver Falls, Pa. 


New York 
85 Liberty St. 


Pittsburgh 
Farmers Deposit Bldg. 
Chicago Philadelphia 
Marquette Bldg. North American Bldg. 
Boston, 49 Federal Street 











OAD DL ONION 
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Wickes Horizontal Cross 
Drum Water Tube Boiler 





The One Joint Header Boiler 
INVESTIGATE! 


Ask for Bulletin No. 7 Describing 
in Detail—Sent Free 


THE WICKES BOILER CO. 
Saginaw, Michigan, U. S. A. 





New York, 501 Fifth Ave. Pittsburgh, 1218 Empire Bldg. 
Chicago, 76 West Monroe St. Detroit, 1116 Penobscot Bldg. 
Seattle, 736 Henry Bldg. 





For medium and high pressures 


| perm suitable for large power plants. Steel 

construction throughout. Straight tubes. All hand- 

holes elliptical, their covers internal and removable 

through their own openings. Unrestricted circulation, 

permitting forcing of fires with safety and economy. 
Send for bulletins on performance 

EDGE MOOR IRON COMPANY Edge Moor, Delaware 


EDGEMQoR 
_WaterTube DOTLERS 


, ai 2 2 ee i ee, dt Oe ee Oe 2 Cae >t Gt SD. e oD. Oe ‘aa x3 











Walsh & Weidner 


WATER TUBE 


BOILERS 


Quality, safety, efficiency and simplicity of design, to say 
nothing of their long life, high economy and low maintenance 
have proven the success of Walsh & Weidner Water Tube 
Boilers. Built in sizes up to 1,500 H.P. and for working 
pressure to and including 300 Ibs per square inch. 


Write for our Water Tube Bulletin 


The Walsh & Weidner Boiler Co. 


Chattanooga, Tenn. 


New York New Orleans 


Jacksonville San Francisco 
Chicago Memphis 


Kansas City Havana 











Builders since 1868 of 
Water Tube Boilers 


of continuing reliability 


BRANCH OFFICES 


30STON. 49 Federal Street 

PHILADELPHIA, North American Building 
PirrsBuURGH, Farmers Deposit Bank Building 
CLEVELAND. Guardian Building 

CHICAGO, Marquette Building 

CINCINNATI, Traction Building 


HoNoLULU, H. T., Castle & Cooke Building 
PORTLAND. ORE., 805 Gasco Building 


THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 





WORKS SAN Francisco, Sheldon Building 
ATLANTA, Candler Building Los ANGELES, 404-6 Central Building 
PHOENIX, Ariz., Heard Building Bayonne, N. J. SEATTLE, L. [ Smith Building 
DALLAS, Tex., 2001 Magnolia Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 


QUNAAAAEDORUNUOLAADOALASAELAGUADOLULOUEDOGUALOSONLOSUUDUCUGLUCOGUCUONOOOUEOEAEUOUOCUEUOGOEOLECUESUEUO UE EOOELO EDEN 


Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 


BRANCH OFFICES 


Detroit, Ford Building 

NEW ORLEANS, 521-5 Baronne Street 
Houston, TEXAS, Southern Pacific Building 
DENVER, 435 Seventeenth Street 

SALT LAKE City, 705-6 Kearns Building 


SAN JUAN, PorTo RIco, Royal Bank Building 








UNION 


Water Tube Boilers 


IGH overload capacity coupled with quick steam- 
ing factors enable Union Water Tube Boilers to 


cope with peak demands, 








The simplicity of their construction assures easy cleaning. 
Tube scaling is minimized, due to the self-contained feed 
water purifer. 

The new catalog gives full details. 








UNION IRON WORKS 
1500 Cascade St., Erie, Pa. 
Established 1890 





Coatesville Boiler Works 


Manufacturers of 
Boilers, Steel Tanks and Special 
Steel Plate Construction 


WORKS: Sales 30 Church St., New York, N. Y. 
Coatesville, Pa. Offices: Morris Building, Philadelphia, Pa. 
141 Milk St., Boston, Mass. 
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Modern Design 

High-grade: Construction 

Catalog on Request 

Newburgh Steam Boiler Wks. 
P. DELANY & CO. 











? . : f ~Newburgd. N.:Y. 4 
STATA (Hitnitt 
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KROESCHELL 


WATER TUBE 


BOILERS 


Large Storage Capacity 
Rapid Steaming Properties 
Write for Catalogue 


Brunswick-Kroeschell Co. 
Dept. 34 


New Brunswick, N. J. 
200-290 Jersey Ave. 


Chicago, III. 
442 W. Erie St. 











SUT 
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JOHN O’BRIEN 
BOILER WORKS CO. 


St. Louis, Mo. 


Heavy Duty 
Vertical Boilers 


Each drum is made 
of one plate 
All rivets driven 
by hydraulic 
pressure 
All tubes are 
seamless 





HUAN 








Water Tube 
BOILERS 


They are built for economical service and they give 
it. Thousands of installations in the past 40 years 
have tested out their dependable features. Dry 
steam is assured at all ratings. 


For full details 
write for a copy of the Catalog. 


OIL CITY BOILER WORKS, Oil City, Pa. 
BRANCH OFFICES: 501 Fifth Avenue, New York; Pittsburgh, House Bldg.. ; 
Chicago, 1224 Marquette Bldg. ; Philadelphia, 1013 Real Estate ‘Trust Bldg. 
Detroit, General Motors Bldg. ; Atlanta, 50 S. Forsyth St.; Boston, Kimball Bldg. 


THE 
CASEY-HEDGES CO. 


26th St., and N. C. & St. L. Ry. 
CHATTANOOGA, TENN. 


Water Tube Boilers of all Types 
Vertical, Semi-Inclined and Horizontal 





Branch Offices: 
New York 
Memphis 


Chicago San Francisco 


Kansas City 


New Orleans 








Boilers 
Superheaters 
Preheaters 


Badenhausen 
Phillips Badenhausen 


1011 Chestnut Street 
90 West Street 


Philadelphia, Pa. 
New York City, N. Y. 


CONNELLY (patented) 
WATER TUBE BOILERS 


Designed to satisfy present demands for 
steam generating equipment with large 
overload capacity that will deliver dry 
steam and stand up under high pressure. 
Built in units of from 200 to 3000 h.p. 
since 1875. Write for catalog. 


D. Connelly Boiler Co., Cleveland, O. 











SAMUEL SMITH & SON CO. 


130 Railroad Ave. 
Paterson, New Jersey, U.S.A. 


HIGH PRESSURE BOILERS 
TANKS AND HEAVY PLATE WORK 
VULCANIZERS 











Page Water-Tube Boilers 


Two boilers in one; criss-cross tubes give double capacity. 
Entirely enclosed in airtight steel casing; no brick settings. 
Oscillating soot blower standard equipment. Also manu- 
facturers of waste heat boilers.e For comp'ete catalog write 


the Page Boiler Co., 817 Larrabee St., Chicago, Illinois. 
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<a 4 OF DR OT On 


“REFRIGERATING AND ICE 

~~ MAKING MACHINER Y— 

WATER TUBE & HORIZONTAL 

RETURN TUBULAR BOILERS 

-? DROP FORGED STEEL VALVES: 


& FITTINGS—-OIL REFINERY 
EQUIP MENT —Ask for Bulletins 


HENRY VOGT MACHINE CO., Manufacturers, Louisville, Ky. 
OALAULEUUUDENOETOOVEDTVENTY 











Lasker-Adams Water Tube Boilers 
Patented 
Primary Economizer and Superheater as an integral 
part of the Boilers. This combination of parts assures 
high ethciency an<i overload capacity. 
Vrite for Descriptive Matter 
LASKER IRON WORKS 


3°00 So. Lincoln Street, Chicago, Tl, 


SETTLE LEE EEELLELLELEL CCL 





SECTIONAL 
ALL STEEL 


Springfield Boiler Co, 
Springfield, Ill. 

















“ 


LADD) | | -ER TUBE 


~~ BOILERS 
ie George IT. Ladd Co. 


Se Pittsbur ae Pa. zp ple soe ah 
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Boston Philacelphia Pittsburgh 








Chicago 


LLULAU LASALLE 


Your 
Plant 


Seamless 
Steel Boiler 
Tubes 


Their use means less tube leakage, 
less corrosion, safer boilers and fewer 
tube replacements. They cost less 
by the vear. 


Be sure to specify Pittsburgh Steel Products Co. 
when you buy. 


Pittsburgh Steel Products Co. 
Union Trust Bldg. 
Pittsburgh, Pa. 
Detroit 





New York Chicago 
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Kansas City Dallas London, England 
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FOSTER SUPERHEATERS 


A necessity for turbine protection, engine cylinder economy, and utilization of superheat for all its benefits’ 


POWER SPECIALTY COMPANY, 111 Broadway, New York 


San Francisco 
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HLL 


A Kind for Every Tube 
Kind to Every Tube 





Air Driven Cleaner for Fire Tube or 
Water Tube Boilers 





Water Driven Cleaner for Water 
Tube Boilers, Fuel Economizers, 
Etc. 








Cleaner for Curved Tubes Made in 
Either Air or Water Driven Types 


The Roto Company 


Hartford, Conn. 





MP 











HULL 





Softeners & Filters 


Iron and Oil Removal Apparatus-Filtration 
Equipment-Water Gonditioning Apparatus 


of every description 


The Dermutit Company 


4AO Fourth Ave. NewYork 











Want 








Bs oa — 
Sear Sin 
Mave by JOHN MONCRIEFE 


The Toughest Gauge Glasses 
Come from SCOTLAND 


Scotch sand makes the finest glass in the world, and 
“Moncrieff” Gauge Glasses are made of it. 

“Moncrieff” is the ONLY genuine Scotch gauge glass. 
That’s one reason they last longer than others and are 








tougher and clearer. 
manufacturing process. 


And the PROOF of this better service will be found 


in a trial of them. Get a dozen. 


H. A. ROGERS CO., 87 Walker St., New York 


The other reason is found in the 


UNUOUEETOA AACA NONUUAAAEESUU EEGs 











Established 
1897 


BOILER SETTINGS 


GEO. NAISMITH & SON 


We contracted for and built brick settings of largest power boilers in the world 


Liberty National Bank Bldg. 
PITTSBURGH, PA. 
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while water is straining 
through two others. 


Occupies small space. 
Easy to clean. 
Rugged construction. 


Ask for free booklet 





The Blackburn-Smith Corporation 
107 Park Avenue, New York 
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z A... a 
The Blackburn-Smith Multiduct Strainer : An Aaievrionn Pp “oduct Of Quality 
You clean this basket E 








HOT 


Water 


for all 
domestic and industrial purposes 
guaranteed by 


The Patterson 


Patterson-Kelley Co. 
100 Park Ave., New York 





System 


Hot Water sup- 
plied at  mini- 
mum fuel cost. 
























Hihg 
Pressure 


GAUGE 
GLASSES 


American manufacturers and industrials are now stand- 
ardizing on Libbey Gauge Glasses. ‘The Libbey guar- 
antee is unconditional for pressures up to four hundred 
pounds, crystal clearness, uniformity if size. Order a trial 
dozen from your dealer. 


Libbey Glass Manufacturing Co. Toledo, Ohio 


























LILLIE EVAPORATORS 


DISTILLED WATER FOR BOILER FEED MAKE-UP 


Supplied Only By 
The Sugar Apparatus Manufacturing Co., Land Title Bldg., Philadelphia, Pa. 





a by 
U Navy 
For Se ships, 

















HEATERS 


COOLERS—EVAPORATORS 


FOR EVERY POWER AND INDUSTRIAL PLANT 
REQUIREMENT. Write for Catalog E-1 


CROLL-REYNOLDS ENGINEERING CO., Inc. 


95 LIBERTY ST., NEW YORK 


EVAPORATORS 


We build self-cleaning film type evapor- 
ators for high and low pressure operation 
especially adapted to producing distilled 
water for boiler make-up 
multiple effects. 





feed. Single or 





WHEELER 
CONDENSER & ENGINEERING CO. 
Carteret, New Jersey No. 180 




















FEED WATER HEATERS 


Instantaneous and Storage Tank 
Heaters operating on live and ex- 
haust steam. 

PURIFYING SYSTEMS 
STEWART HEATER CO. 
King Construction Co. Successor 

Box 128, N. Tonawanda. N. Y. 








NTERNATIONA 


WATER SOFTENING PLANTS 
*HOT-FLOW ANDO COLD-FLOW SYSTEMS 
FILTRATION PLANTS. 
INTER 
CHICAGO 

















NATIONAL FILTER CO. 
- PITTSBURGH - NEW YORK 














WE-FU-GO AND SCAIFE 


PURIFICATION SYSTEMS 
SOFTENING & FILTRATION 


7 FOR SOILER FEED AND 
ALL INDUSTRIAL USES 


WM.B.SCAIFE & SONS CO.PITTSBURGH.PA. 


PU 











PREAH 


10-15% 
FUEL SAVED 
IN OVER 
8,000 
INSTALLATIONS 
AGGREGATING 
MORE THAN 
5,000,000 HI R 


FEED WATER HEATER 











WARREN WEBSTER AND COMPANY, CAMDEN, N.J;' 
hanno CTEM NTA RT 
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Sectional View.» 
The Cross Oil Filter 


Sent on 30 days’ free trial—re- 
turnable if they fail to meet alt 


our claims 





Write for Bulletin. 


At a saving of 50 to 
90% on your oil bills 


BURT 
Oil Filters 


are making this saving right 
now in hundreds of leading 
power plants. They will 
positively filter out all the 
dirt and other solid impuri- 
ties and will deliver the oil 
clean and clear ready for 
re-use on the bearings. 


The same oil can be used 
over and over again with im- 
proved lubrication, through- 
out. The many thousand 
Burt Oil Filters in service 
furnish the best evidence of 
the satisfaction achieved. 


The Burt Manufacturing Company 
232 Main Street, Akron, Ohio, U. S. A. 
Largest Manufacturers of Oil Filters in the World 


Canadian-Fairbanks Morse Co., Ltd., Montreal, Can. 


GUAUADLANUAAAUSUAUOUUOULIEISLLLUDEEELUD 


Used Oil Made as Good 
As Brand New Oil 





Vol. 58, No. 26 





ull 
Ste 


thoroughly atomize and completely consume the fuel oil. 


zR8” 
ow BURNE 
TR 


“They have many other advantages” 


Send for Booklet 
“OIL BURNING IN POWER PLANTS” 


NATIONAL AIROIL BURNER CO. 
902 Thompson Street, Philadelphia, Pa. 

















AMERICAN CHIMNEY CORPORATION 


OF NEW YORK 
Radial Brick Chimneys 
Chimney Repairs 
MAY WE SEND YOU OUR CATALOGUE? 


Main Office: 147 Fourth Avenue, New York 
BRANCHES:' Chicago, Cleveland, Philadelphia, Boston. 





SUAAAUANNGANNSAOAAASUUEUEUOUEEEOOUONOOU CCE ANeOdOOEE 


Se 





TT ih 


CHIMNEYS 


Radial, Common Brick and Concrete Chimneys 
Chimney Repairing While in Operation 
Boiler Setting 





suit 


CONTINENTAL CHIMNEY CO., INC. 
118 N. La Salle St., Chicago, IIl. 
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has been reduced to 
tific basis 


been eliminated in the 


COEN 


clogging adjustable 
burners. 
trifugal force is the 
the complete 
steel rod running 


Write for details. 


112 Market St., 
50 Church St., 





OIL FIRING 


a definite scien- 
and the objectionable fea- 
tures you may have experienced have 


System of Low Pressure 
Mechanical Oil Burning Apparatus 


COEN COMPANY, INC. 


San Francisco 


New York 


A desirable feature in the renewable non- 
tip mounted on the 
No danger of carbonizing. Cen- 
agent used to effect 
atomization of the 


oa. & 


thru the burner is the 
means for regulating the discharge from 
the tip. Over 1000 successful installations, 








A 
Coen Type “A’* Me- , 
chanical -Burner Ad- 
justable Tip: 
show 
action that 
the oil. 





Send for 
Bulletin “L” 


Arrows 
centrifugal 
atomizes 

















HOPPES 


Exhaust Steam Feed Water Heaters 

V-Notch Water Meters 

Live Steam Feed Water Purifiers 

Steam and Oil Separators and Exhaust Heads 


Catalog No. 80 on request 








THE NEGUS= TIFFANY 
COAL AGITATOR 


WET COA" DIFFICULTIES 
DEFINITELY CURED 


W E-ELLIS COMPANY 


ifaverRHILL, MAssUSA 














The Hoppes Mfg. Co., 19 Larch Street, Springfield, Ohio 
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Gibby Stokers |] 








SUCCESSOR TO FILES STOKER 
HAND OPERATED 
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Builders of Mechanical Stokers 
for 35 years 






































Steam Turbines, single and multistage, geared and 
directly connected, and for belt and .¥ drives; for 


all steam conditions; capacities up to 15,000 hp. 
Catalog D40 
Double Helical Speed Reducing Gears for high 


speed service.: Catalog G40 

Certrifugal Pumps, single my A _mnultistage, 
ail heads and capacities. Catalog B 

Centrifugal Blowers and!}Comp a for, all de- 
liveries and all pressures up to 125 Ibs. Catalog F40.' 


Fe Laval Steam Turbine Co. 


Trenton, New Jersey 


for 





poereaancasiesss i = 








NORDBERG 








Uniflow Geuea Corliss asiiies Diesel Engines 
Steam and Electric Hoists 
Condensers: Compressors - Speciai Machinery 











MACHINERY 


MILWAUKE WISCONSIN 











NORDBERG. MANUFACTURING co. 
A En dl 





E on ie gee pnt eripecs has equipped ten of its E Sales and Service Offices 
3 actories with twenty-six of our stokers. = in All Principal Cities 
= fe = d. 
= New Catalog tells why. = Seen orale were iN 
3 = prea setae Hera @ Mfg. Co. 
= = So. Philadelphia orks, Philadelphia, Pasi 
3 e e e = 
2 Gibby Engineering Company B 
| 96 Condor St. 2 
z East Boston, Mass. : 
am MITUENNT 5 HUAUUUUDUANUAuuanUUaau4neaggeegngnguucuuauuuouvvanevveseecgggygcesnnaecceeeieieeemnenneen. 
Fy HMALUYOSSARNESSLA2S0GLLUSLLAILULUALER Wuuauanuenavvveeveeneennecernaonnoiinanunny unin 
: Specify NATIONAL Stokers The Universal 
laa oe COAL SPREADER 
: l Gon the lowest 
Row of Pushers rfl grade of bitumi- 
in firing position nous coz als ogra ‘ - . 
\ oste-—airins the Even Distribution Over 
Row of Pushers raised, Stationary 2 = ler »chan- " ° 
Dump Pate csed\\ al eal _stoker, with. Grate Surface Mechani- 
\ out the power and : 
upkeep cost of the cally Achieved. 
atter. urns = 
ps da pi Rg It is completely automatic, promotes = 
waste. Write for The above diagram more efficient combustion with less = 
full details. illustrates the prine combustible matter in the ash, and 
The M.A. Hofft Co. ciple of Operation. saves labor. Full details on request. 
814 Weshington 
Avenue, UNIVERSAL COAL SPREADER Co. 
=<!) Indianapolis, Ind. 53 W. Jackson Boulevard, Chicago 
<cAOUUNUENTOUUOQOEUEULUOGUUOOLUGEOOEROLDUOOOOROOOOOQONVOOOUUOQUCOOOUEQOQUOONOUNCGUCOQUOOOOLY vaaaenaneeante ACTOUUCTOUTOONENEAATUETT eA fe 
avevvrevneneenerncnennenerniti HUEDUOUYOOOOOENENUETAAATOOAGUAANOCUAASOMEROLETIOLL 


DETROIT 
UNDERFEED 
STOKERS 


Multiple Retort—Level fuel bed 


prevents avalanching, bridgewall clinker- 
ing, and excessive loss of combustible i in 
ash. Large fuel carrying capacity, maxi- 
mum underfeed action—insure high over- 
loads on quick demand. Individually 
controlled mechanically drivenrams. Low 
cost for excavation and foundation. Every 
user a booster. 

Ask for Bulletin 130 


Detroir STOKER CoMPANY 
Detroit, Michigan, U. S. A. 


egvennsacerzsuaneenssusengs14s53 


Ly 
RETORT, 








MODEL AUTOMATIC SMOKELESS 
FURNACE 


Burns the cheapest coal at high efficiency. 
Model—Chicago Chain Grate Model—Acme Engine 
THE AUTOMATIC FURNACE COMPANY 


Dayton, Ohio 
mecca 


ENEVUUTYOLACLENETTUNOTECUOTSLOOMMO ORS LS AAA UAC LUCENE 





layford Stoker 


The FORCED DRAFT travelling grate stoker with 
7 improved features you should know about. Send 
for Bulletin 11 to Rosedale Foundry & Machine 
Co., Columbus and Preble Ave.’s Pittsburgh, Pa. 

















Forced or Natural Draft 
ILLINOIS STOKER CC. 
104 W. %th St., Alton, I. 
Chgo.: Ernest E. Lee Co., 115 S. 
Dearborn St.; Kans. City; J. F. 
Pritchard & Co:, Reliance Bldg. : : 
New York: H. G. Meissner, 141 
Broadway; Minneapolis: W. P. 
Nevins Co., 120-122 S: Ninth St.; 
Denver: A. “B. Kennedy, 1265 

-Humhbolt St..- . 


ILLINOI 


CHAIN GRATE 


TOKERS 


With Dampered AIR CONTROL 








ATT 





























= 

HAND STOKERY | 
FLYNNZEMRICH CO. 3 

|HoutnaAy AND SARATOGA STS. BALTEMORE.MD, E 
imi Md 
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Eliminate 
handling, and 
sands of dollars 
of plants. 
dirt and 


room overhead. 


Send Today 


' BRADY 


Steam Jet 
Ash Conveyors | 


costly manual 


in hundreds 
Eliminates dust, 
reduces boiler- 
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CONTROL Ga B= SAVE 
YOUR = 
DAMPER ——_ COAL 
A damper regulator that controls the draft over 


the most satisfactory resu 











the fire under any and all conditions. Our new 
bulletin explains how — Regulators produce 


THE EESSENDEN. ELLIS CO. 
15 No. Main St., Fond du Lac, Wis. 
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save thou- Ge 
i] 


adenine 


Fuller-Lehigh System 
PULVERIZED COAL ™ 


Ensures the maximum fuel burning economy, 
e to furnace and reduced labor cost, Bulictio 600-Be 


Fuller-Lehigh Co. 


Fullerton, Pa. 


ne 





td 
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Renn & 
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for Our 


cleaning water collecting system. 






Hit the Mark in the 
Nations Power Plants by providing— 


Maximum ash _ storage—acid-resisting construction—efficient @weaching—self- 
Write for Catalog M. 


DUET 





“Book of Facts” 


The Brady Conveyors Corporation 
20 W. Jackson Blvd., Chicago 


We are not connected with or successors to the 
Brady Foundry Co. 





BRADY FLAT SUSPENDED ARCHES 
“The arch that has stood the test of time.” 


St. Louis, 


The Baker Dunbar Co., Cleveland, Ohio 


Sales Offices in: New York, Chicago, Boston, Pittsburgh, Detroit, Cincinnati, 


Buffalo, Atlanta, Kansas City, St. Paul, Charlotte, Scranton. 














“M I T C O” 


INTERLOCKED 
GRATINGS 


No bolts. No rivets. No 
bent metal. Every joint 
locked by metal spread 
in dovetail. No clogging. 
Write for data. See half 
Dage advertisements, 


geoee 
[ 








ee eces| 
eros 














PACU TV FTUN HO NHA ATH ED 


Write for catalog. 








Also makers of * 


Mitchell-Tappen my ey dohn St., 


Room 723, N. ¥Y. 
0.” for fireproofing structures 














APPARATUS 








HEUETUEL AEE 





OPERATES FROM STEAM DEMAND 








f 


FOR CONTROLLING FROM 
STEAM DEMAND 


Stack DAMPERS 
Forced DRAFT 
INpuceD DRAFT 
STOKER SPEED 
FURNACE Pressure 
PowDERED CoaL-Gas 





HAGAN-REGULATION 


HAGAN CORPORATION-PITTSBURGH-PA. 


District Sales and Service Offices in Principal Cities 
































_~ 





SOLD ON MERIT — NOT PRICE 

















THE 
HAGAN SYSTEM 


consists of special 
apparatus which regulates 
fuel supply, air supply and 
discharge of géeses from 
Steam Demand dnd 
distributes the air tothe 
individual furnaces in 
accordance with fuel 
bed conditions 

SPECIAL SYSTEMS FOR 
BLAST FURNACE: GAS 
AND POWDERED COAL 























PENNSYLVANIAC OAL & COKE CORPORATION 







Philadelphia, Land Title Building 
Hartford, 36 Pearl Street 


STEAM COALS 
17 BATTERY PLACE, NEW YORK 


Boston, 141 Milk Street 


Syracuse, Union Building 


















ce wa MORE 





SMOKE FLUES 


NGS | warping and buckling of flues, breeching and 
sheet metal work, subject to expansion and contraction. 






ERECTED ANYWHERE 
CONNERY & COMPANY, INC., 2nd and Pike Sts., PHILADELPHIA, PA. 
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For Every Boiler 
Stfokered or Hand-Fired 


Wino 


TurbineBlower 


The Original - The Standard 


No Ducts-Low Cost. 

More Capacity - Better 

Gfficiency with any fuel 
L.JWing Mf9Co. 


9th Ave. & 13th St.. New York 
uN 
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Send for 
Bulletin 57S 
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Let them supply your forced draft at a large saving 
in operating and upkeep cost. 

Built in sizes to handle from 1600 to 275,000 cu.ft. 
per minute at pressure up to 7 inches of water. 


Learn why they are more efficient. 
letin No. 152. 


[HE GREEN|FUEL’ ECONOMIZER@ 
[BEACONINSYS 
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Write for Bul- 
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Standardized or Specially Designed Equipment 


Mechanical Draft 


Seneoetee Cooling 
Steam Engines 


Ventilating Fans 
Steam Traps 


Heating Systems 


American Blower 


Complete Engineering Service 
AMERICAN BLOWER COMPANY, SayeeT 


Saale am 


25% 
OUSUUDUEUAEUEDUESEDOCUOOCOLAONL 








Power Simples 


Turbo-Blowers 
For Your Boiler Draft 
Turbines-Damper Regulators 
Ask for Catalogue “21” 


Power Turbo-Blower Co. 


350 Madison Ave., New York 











Double Shift Rocking Grate 
for Bituminous Coal 
Pin Hole Rocking Grate 
for Anthracite Screenings 








IMPROVED COE TURBINE BLOWERS 
Write us for full details and bulletins. 
Nute, McGehee, Geary Company, Chambersburg, Penna. 
Founders and Machinists, Chambersburg, Penna. 
TUT 
Sul 





Hercules Seamless Copper 
Floats Last Indefinitely 


Don’t buy floats that wear out in a short time 

and have to be replaced. Hercules Floats, 

because of their remarkable endurance, elimin- 

ate constant renewal and repair expense. 
Write for prices and details 


HERCULES FLOAT WORKS 
200 Franklin St., Springfield, Mass. 
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ITH the aid 
of this library 
hundreds of 
ambitious men are stepping 
into bigger jobs. You have the 
same opportunity. With a little spare 
time reading you can have the identical 
knowledge possessed by the highest paid 

engineers. They make big money because 
they know power plant engineering from A to Z. 
Knowledge counts. With the Power Plant books to 
guide you, you can make promotion sure. 


Power Plant Practice 


9 volumes—3978 pages—3777 illustrations 


N°? books dealing with the work of the power plant man were ever 
so complete—so authoritative—-so practical in text and illustra- 
tions as these. 

The illustrations alone represent an expenditure of many thousands 
of dollars. There are thousands of them—all clearly drawn—all 
self-explanatory—all designed to enable the reader to grasp the 
information given with a minimum of effort. 

The man who puts this set of books into his library can do 80 
knowing that he has the utmost in power plant books—a set that 
will give him, in language he can understand, all the information he 
needs in order to get ahead in his work. 


The standard work on power plant practice 


The Library of Power Plant Practice is the standard of the power 
plant field. It is accurate—it is thorough— it is up-to-date. It is the 
result of years of experience with power plant problems. The man 
who has it has the best. The Library covers the whole field—noth- 
ing is omitted. The solution of every problem is plainly worded or 
explained with a clear illustration. The little stickers and the big 
troublesome problems are all worked out in advance for vou. There 
can be only one result from studying these books a few m:nutes each 
day—more money in your pocket. 


Free with the library—a $3.00 book! 


If you order now, you will get as a premium for your promptness 
a free copy of Maujer and Bromley’s FUEL ECONOMY IN BOILER 
ROOMS—a big, $3.00 book that is full of specific methods for 
saving and getting the most out of fuel. This offer gives you $33.50 
worth of books for only $19.50—a saving of $14.00. 


No money down—small monthly payments 


Fill in and mail the coupon below and we will send you the 
volumes of the Power Plant Library for 
We take all the risk—pay 
of any kind. 

to keep them, 


nine 
10 days’ Free Examination. 
all the charges. You assume no obligation 
If you find the books to be what you want and decide 
send us $1.50. The balance you pay at the rate of 
Upon receipt of your 
copy of Fuel Economy in 





$2.00 a month until $19.50 has been paid. 
first payment we will send you the 
Boiler Rooms. 


free 





i * 
& McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York, | 
. Ship to me, charges prepaid, the nine volumes of the Power Plant 4 
a Library ae $19.50. If satisfactory. I will send $1.50 in ten days 2 
i and $2.00 a month until the special price of $19.50 has been paid. 3 
If not wanted I will write for shipping instructions. Upon receipt of 
8 my first payment you are to send me free Maujer & Bromley’s Fuel 8 
. Economy in Boiler Rooms. ; 
' 8 
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y 5 
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, | 
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15 to 25% Saving in Your Coal Bill 


Regardless of the ‘kind of stationary or shaking grates 
that ‘you are now usiag 


ARMSTRONG 


Interlocking Shaking Grates 
will save this amount of fuel for you because they 
make it easy to keep the fire in an open, clean condition 
all the time. No sifting loss—because the grates are 
never tipped far enouga to allow coal to slide through. 
All clinkers are broken up and pushed out through the 
elots, leaving a free circulation of air. 


30 Days’ Free Trial 


Try the Armstrong against any other grate. If it doesn’t 
show a greater saving in fuel and give better satisfae 
tion—you may remove it at our expense. The trial will 
have cost you nothing. 


Write for Bulletin and Details 
Armstrong Manufacturing Co. 


Shaking Grates—Hand and Power Stokers, 
Feed Water Weighers. 


252 Ludlow Ave., Springfield, Ohio 














US PAT ) US PAT OFFICE | 


combustion. 

Coppus Vano Blowers have 
and are 
up to 8 inches. 


fired boilers where 





Coppus Vano Blower ea 
Electric drive. Also in 
turbine drives. Capacities 
from 125 to 40.000 C.F. 
M. Efficiency as high as 
80 per cent. 


Most power per fuel dollar 


(SPruS Blowers 


provide ample draft evenly distributed under the entire fuel 
bed. There’s always the proper amount of air for complete 


an efficiency of 80 per cent— 
intended for use with mechanical stokers requiring 


Coppus Type C Blowers are used for hand stokered or hand 


a draft of 3 inches is sufficient. 
Let our Engineering Department select the proper type of 


Write us for Bulletins today 


Coppus Engineering Corporation 
350 Park Ave., Worcester, Mass. 





Coppus Type C Turbo Blower 


gives dependable valve-control 
of your fire. Easily maintains 
uniform steam pressure. Inter- 














The Neemes Grate combines extreme strength to meet hard 
usage with qualities that enable it to meet to a surprising 
degree the high temperatures occasionally encountered in boiler 
furnace operation. They will not warp or burn and the frame 
work is generously proportioned and correctly designed. The 
result is long life and reliable service. 


EMES GRATES 


NEEMES BROS., INC, 
41-49 Adams Street, Troy, N. ¥. 
BRANCH OFFICES: 
Nowy Jar Philadelphia Chicago 
Montr Boston Columbus 





pelitnere 
St. Loui 


changeable parts. 








t 
























Standard fire brick 
Furnace arches 


Boiler settings 
Fire-box blocks 
Boiler-door Blow-off pipe 
arches protectors 
High-temperature Back arches for 
cement h.r.t. boilers 


Write for literature 








BOSTON, CHICAGO, DETROIT 


PTTL TUTTO 





TROY, NY. 





SAM AVETEETNNETOTOUTTT TT 





Mt 
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You Can Say Goodbye to Rust 


For an enduring protection on stacks, boiler fronts, tanks, pipes 
and other metal surfaces, paint with Bitumastic Solution. It insures 
a bright, lasting finish. 


BITOMASTIC 


WAILES DOVE-HERMISTON CORPORATION, !7 Battery Place 


New York 











PA 


SETTLEMENT 


SU 
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Perfection Hand Stokers 


Install them under your boil- 
ers to establish a record of 
fuel saving and low cost. 
A paying invest- 
ment from every 
angle — including 
that of contented 
firemen. Write for 
Bulletin. 





Perfection 
Grate & 
Supply Co. 
(Springfield, Mass. 


Sen veeneveeegnvevssecaeaenenceeenseaeseeeeeeeeeVeeeeeeeUcerevevONUNeNee Use este CAUNCU ceeded eaceceateseeteetttty 








CYCLONE GRATES 


make all of your fuel count in power. Write for 
full details. 


CYCLONE GRATE BAR CO. 


9 Grimes St., Buffalo, New York 
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—Bituminous Coal 
—Coke Breeze 
—Lignite 


Inc., 
showing 


McClave Hand 


Stokers 


Burn these Cheaper Fuels 
Effectively and Economically 


IR the plant of moderate size, or where 
space is too limited for installation of McClave 
Mechanical Stokers, McClave Hand Stokers pro- 








One of the McClaveHand 
Stokers operated by Taue 
bel-Scott-Fitzmiller_Co., 
Lenoir City, Tenn., 

ivided kicker 
movement. This hosiery 
mill operates 6,000 spine 
dles and 640 knitting 


machines. 








vide the means of burning low-grade, inexpen- 


sive fuels with highest efficiency. Diclave Products 
Among the exclusive advantages of the ” Moderns ate 
© opper-re an tokers 
McClave Hand Stoker are the sectional top, per- Trend Fired Seohers 
mitting quick replacements at small cost; short Anthracite Stokers 
: lines of metal, well reinforced, with provision for ite 
expansion; patented journal bars and plugs; Cut-Off Grates 
dumping bars so well balanced they can be Damping Gnas 


operated with one hand. 


Round Grates 
Incinerator Furnaces 


Bagasse Furnaces 


Records of users in all parts of the country Wood-Burning Furnaces 
show that McClave Hand Stokers have cut oe” 
annual fuel bills from 15% to 48%. Sectional Expansion 


Boiler Fronts 


Full description of this stoker is given in Blower Regulators 


“Mechanical Results from Hand Stokers.” Tell 





us where to send your copy. 


McCLAVE-BROOKS COMPANY 
Sole Makers of the Famous McClave Grates Since 1883 


Scranton, Pennsylvania 


Branch Offices or Representatives: 
Birmingham Columbus New Orleans Pittsburgh 


Boston Dallas New York St. Louis f 
Buffalo Greenville, S, C. Omaha St. Paul i 
Chicago Memphis Owensboro, Ky. Syracuse 

Nashville Philadelphia 








Showing full kicker 
movement of McClave 
Hand Stoker. 


NeChave ‘COMBUSTION SYSTEMS.707qveater 








46 





| 


Buying—P O W E R—Section 





Vol. 58, No. 26 








RED FLAME 
PLASTIC CEMENT 
. WHITE FLAME 
INSULATING CEMENT 
BLUE FLAME 
FIRE BRICK CEMENT 









ue LING REFR- ACTORIES CO. INC. sE38" 
Grant B. Cole Co, MAIN OFFICE & WORKS 1Z09 NIAGARA bac BUFFALO,, N.Y,  YOUNGsTowN 
100 Greeweich St.’ 220 gue St. 549 Ww. Washington Blvd. Wri Li te fe OF. r Cir cular ‘P” aT Bunt Bldg. 701 Home” Trust Bldg. Ey my Bide. 
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CEMENTS 


662 ATRADE MARK® 


ONO 


REG. US. PAT. OFF 


BOILER BAFFLES 


ARE MONOLITHIC 


AND “HUG THE TUBES” AT ANY ANGLE 

















For Long Lasting 
Furnace Linings 





To cut down the maintenance cost of modern stoker, 
oil and gas fired boiler linings—build them with 


QUEEN’S RUN 
FIRE BRICK 


Scientifically made from highly refractory Pennsylvania fire 
clay to insure the maximum uniformity in quality. The 
result of 87 years’ experience. Unexcelled in durability 
under the hardest operating conditions, 


Write us for catalog. 
Queen’s Run Refractories Co. 
Lock Haven, Pa. 


DT 


Clu rnerBaffleWalls) 


jusively by The Engi 





nity 


Sales Offices in the 
Larger Cities 


Produced exclusively by The Engineer Company 
m1 HUNOVAUUUEOEOLOGNUUGL 


Produced e 





The Engineer Co. 
17 Battery Place 
New York City 





= 
z 
z. 











VOUUUAUEALUGDULUDEDUOUA GOULD Enna 


Bajar Serene 6 Company ine 


TNS ue New York 
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Sit=-6-GEl. 


MADE FROM CELITE 
—et Brick and Powder 

Saves 60 per cent 70 per_cent of the heat 

lost. ‘through poier’ walls and settings. Write 

for Bulletin 

CELITE PRODUCTS COMPANY 

New York, Philadelphia, Cleveland, Detroit, Chicago, St. 
Louis, New Orleans, Denver, Los Angeles, San Francisco. 


mutt CUEUUUOEOUACEOEOOONAEEAUAOEOEACOOOAEEOECUEAETUCOCRETONOOCOC ETO CUE 
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BIGELOW ARCH COMPANY 


THE BIGELOW SUSPENDED ARCH 





4612 WOOOWARDO AVENVE 


DETROIT, MICH. 





Send for Catalog. 








M. H. DETRICK COMPANY 


157 East Superior Street, Chicago, Ill. 


Will Mail Catalogs to Those Interested In— 


D ETR 4 Cc FLAT SUSPENDED 


ARCHES 
DETRICK STEAM JET 


HAGAN ASH CONVEYOR 


DO 


Get your free copy of: 
“Refractories and Furnace Design” 
—the hand book of better furnace building 


Jointless Fire Brick Co. 
1144 Clay Street, Chicago, IIl. 








Perc v & Mess MARK ere 
BETSON’S PiASTIC Fire BRIck 
for permanent one«piece boiler furnace liningsand baifles. No bricks 
(o fall out. Ready (in yellowstep ‘barrels* for any one fo do the job. 
from warehouses in principal cities. Saves wailing for repairs. 

THERE IS ONLY ONE PLASTIC FIRE BRICK” 
SEND FOR CATALOGUE 


BETSON PLASTIC FIRE BRICK CO. Inc. ROME. N.Y, 
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Could you use an extra $13,000 next year? 
This 
INDUSTRIAL CRANE 


Is saving the Grand Rapids Malleable 
Works, Grand Rapids, Mich., $13,000 
per year, handling in one day coal and 
like materials that formerly required 
12 days manually. 

From the 17 types of IN- 
DUSTRIALS, capacities 5 to 
200 tons, you can select your 
exact needs. 


















Anniversary 
Catalog. 


CT 


“WORKS 


BAY CITY MICHIGAN 
NEW YORE CHICAGO PHILADELPHIA DETROIT 
Sales Engineers in All Principal Cities 
BUILDERS OF CRANES 
1873 FOR 50 YEARS 1923 
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THE ANSWER !! 


To increase your boiler efficiency and 
capacity—install 
Interlocking Sectional Baffle Tile 
Write for Literature. 


POWER PLANT EFFICIENCY CO. 
314 Indianapolis Securities Bldg., Indianapolis, Ind. 












Pats, 
Pend. 
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LIPTAK 


Double-Suspension Arch—Single-Suspension 
Arch—Interlocking Fire-Brick Wall 
See our full page ads in recent issues. Write for complete infurmation 
Liptak Fire Brick Arch Company 
20th St. and Prairie Ave., Chicago, Ill. 


Sales Offices in Principal Cities 
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The Blaw-Knox Single Line Bucket is as handy as a shovel. 
When you have -grab bucket work to do—-throw the yoke 
of the closing line over the crane hook and go to it. 


Time and labor saving clamshell buckets for every purpose. 


BLAW-KNOX COMPANY 
651 Farmer's Bank Bidg., Pittsburgh, Pa. 
Offices and Representatives in Principal Cities 





Eee 





| Orton & 

® Steinbrenner 

aa Co. 
Dependable 


and 
Locomotive 
Cranes 


A most logical combination for Central Station and Power 
House. The Cranes and Buckets operate with highest effi- 
ciency, and the Crushers give a superior grade of Stoker 
Coal with a minimum of ‘fines’ and dust. The many in 
use have paid big dividends on the investments. 


ORTON & STEINBRENNER CO. 
608 So. Dearborn St., Chicago 


Works: Huntington, Indiana. 


neeeineainteinmenemnemene 











THERMOLITH 


FIRE CEMENT 


“Makes the Weakest Point the Strongest”’ 


HARBISON~WALKER REFRACTORIES CO. 


Worlds Largest Producers of Refractories 
Pittsburgh, Pa. 





WEUALANANAaUaaaEaeNNAENtES 





MCMYLER-INTERSTATE 
CRANES 


Locomotive—Crawler —Tractor—Bridge 
Clam-shell and Orange-peel Buckets 


THE MCMYLER-INTERSTATE Co., CLEVELAND 











BROWNHOIST Concrete Coal Bin 
and Coal Handling Machinery 


are used in all parts of the country. Write for catalog S, 
which shows how and where some of these installations are 
used. 


The Brown Hoisting Machinery Company 
Cleveland, Ohio 





UAUOEOUEDAUUUEEOERALOOAE 


TT 


FREI 


240 Pages of Useful information 


INustrates ‘and expisins cvery moderr 


d system. for 


" To.ger 


=BEAU yO). 6 ise 


2 ARCH S$) " PHILADELPHIA 
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spoon Service encom- 
passes much more than the 
mere furnishing of equipment for 
the mechanical handling of coal 
and ashes. 





It includes that very important 
cooperation and counsel upon 
which highly economical handling 
of coal and ashes must be based. 


All Gifford-Wood offices below are 
manned by long experienced engi- 
neers and representatives who will ay 
gladly place the full scope of G-W ae | 
service at your disposal. 


ZA we”, 
GIFFORD-WOOD CO. 
Main Office: 17 Hill St., Hudson, N. Y. 


New York: 50 Church Street Boston: 24 Milk Street 
Chicago: 565 W. Washington St. Pittsburgh: Peoples Bank Bldg. 


Plants: Hudson, N. Y. and Oakmont, Pa. 























Cut Coal Costs by MoreEfficient Handling HUN VALVES 
Easily cut through 
hard clinker masses, 
Withstand severe 
abrasion, Give 
long lasting 
service, 


Store and reciaim your . 
“ coal in less time at a 
lower cost by using 
Specialty Conveyors 
up to 60 ft. O in. 
Strongly. ‘constructed 
for hard service. 
Consume little power. 
Easily .moved trom 
place to place. Adap- 
ted to operate in a 
limited space. 



















Made ..s im- 
eles At, 
° duplex In a 
Write for Catalog required shapes and siz 
today. , for side or bottom dis 


charge. All can be hand 
operated. Consult™ our engineers on 


Specialty Engineering Co. 295 Sede 
Allegheny & Trenton Aves., Station E, Philadelphia, Pa. C. W. HUNT CO., Inc., West New Brighton, N. 





Y.,U.S. A+ 








HEVUETUAEUADONUOUNANEANEUONOUNE NOES 
= 


Air Washers, Cooling SPRAY 

ELECTRIC ae , —. Ponds, Paint Guns 

MOT ; eg i ' Self-Cleaning Strainers ENGINEERING co., 
Nozzles of all kinds 60 High Street, 

Electric Motor, Clam Shell, Orange Peel and Drag Send for Bulletin C-2% aao try, MARS BOSTON, MASS 

Seraper Buckets for all excavating, digging and re- —- onan . es 







handling purposes, 
Ask for Catalog 45 or consult our engineers, gratis. 
The Hayward Co., 44-50 ChurehSt., N. Y. 























CONDENSING 


I.WHEELER S8U1SmENT 


Surface Condensers, Low Level Jet Condensers, Barometric Condensers, 
with all auxiliaries, including. the Radoiet Ejector Air- Pump 






C. H. Wheeler Mfg. Co., 19th St, Lehigh & Sedgley Aves., Philadelphia, Pa. 
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“This is a dandy pump, 
has run for nearly two years 
twenty-four hours per day 


and no attention.” 


J. O. COCHRAN, Water Dept. 
City of Statesville, N. C. 


The above letter was dated July 7, 1922, 
but pump was originally sold in May, 
1908. The operating records of 

99 





Pumps 


all show exceptional durability, efficiency 
and low maintenance. 


Write now for Catalog to Dept. 62 


Buffalo Steam Pump Company 
488 Broadway, Buffalo, N. Y. 


Td 
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PUTTS 


neem, 





Feeding Starts Instantly 


No delay or fussing. The moment that 
the steam and water valves are opened. 





Automatic Injectors 


begin feeding the boilers and will automatically continue to 
do so until the valves are closed. NO ATTENTION NEC- 
ESSARY. The design is right—proved so by over 37 years 
of success. A necessity for every boiler. Over one million 
have been sold. 


Interesting Catalog gives full details 
Write for your copy 


PENBERTHY INJECTOR COMPANY 


Estab. 1886 
Canadian Plant, 
Windsor, Ont. 


‘ Veit ct ah 


1236 Holden Ave., 
Detroit, Mich. 























A 20,000 G.P.M. 
“SPRARITE” 
System 


X\ 








IGH VACUUM SURETY under all season conditions depending on 


‘SPRARITE 


clog-proof systems 


cooled water instantly reminds engineers of “SPRARITE.” 


Maximum cooling is procured only by a full mass spray of uniform 
density as discharged by Sprarite Nozzle. 


Catalogues and engineers at your service. 


BINKS SPRAY EQUIPMENT CO carroit’ ave. 


CHICAGO 


Representatives in all Principal Cities 








SCOVILL CONDENSER TUBES 
LAST LONGER 


Use Cup Drawn Admiralty for salt water. 
Use SCOVILL Special Muntz for fresh water. 


SCOVILL MFG. CO., Waterbury Conn. 














ULLAL 


RoTURBo CENTRIFUGAL 


PUMPS 


Manistee Iron Works Co.. Manistee, Michigan 


iz 


SHANUOTUVONOATNNUAOEONOSUONSDOOOCOOOUOAOOEOES EOD 


Cooling Towers for 


All Services 


(Forced Draft, Combination, Natural Draft and 
Atmospheric Cooling Towers) 


George J. Stocker 


Patentee and Manufacturer 


ST. LOUIS, MO. Write for Catalogue No. 3 


Corner Odell Street and Kingshighway 
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automatically maintained by a 
are no shocks to injure the pipe 





Type CCC Coppus Centrifugal 
Turbo Boiler Feed Pump. single 
stage. Insures smooth, steady 
feeding for moderate boiler pres- 
sure. 


Note the ABSENCE of water hammer 


|REGISTERED | 





; PAT }US PAT OFFICE | 


Centrifugal T Turbo 
Boiler F zed Pumps 


insure smooth boiler feeding with a constant excess pressure 
They are compact in design and built especiaiy to serve the 
small or medium size power plant at high economy. 

Our catalogs will prove interesting Send for them today. 


Coppus Engineering Corporation 
350 Park Ave., Worcester, Mass. 


regulating governor. 
lines and valves, 


There 





Type TB Coppus Centrifugal Boiler Feed 
Pumps, multi-stage—the latest develop- 


ment in feed pump design. Adapted to 
service with the highest modern boiler 
pressures. 























WESTCO:—A suction—high pressure—single stage pump. 
Operates against varying pressures which need not be 
predetermined. Made in all sizes and capacities and 


of materials to resist chemical action. 
CHIPPEWA:—A steady stream—overlapping double stroke 
—deep well plunger pump of unique design and rugged 
Made in sizes to meet any requirement. 
Send today for complete data 


WESTCO~CHIPPEWA PUMP CO 


- West Front St., Davenport, Towa 


construction. 














SUNN 


ALDRICH 


There’s an Aldrich Pump 
For Every Service. 


Write for Catalogue 


THE ALDRICH PUMP CO. 


GORDON STREET, ALLENTOWN, PA, 
Sales Agencies in Principal Cities 











TT 


OUTSIDE CENTER 
PACKED PATTERN 


INSIDE PACKED 
PISTON PATTERN 


OUTSIDE END 
PACKED PATTERN 


DUEL 





NEW YORK SALES OFFICE, 
Send for Catalog No. 


DEAN BROS. C0. /NDIANAPOLIS. 


323 West Tenth St. 


141 BROADWAY 
107 


TOUTE 








PUMP 


WARRE MACHINERY 


Durable, Efficient, Dependable 





“Every installation spreads 
the ‘Warren’ reputation” 





Warren Steam Pump Co. 


Warren, Mass. 


Boston Chieago New York Philadelphia St. Paul San Francisco 








EARLE - CENTRIFUGAL - PUMPS 


For all purposes where cen- 
trifugal pumps of the better 
class are adapted. 


The Earle Gear & 
Mach. Co. 
4709 Stenton Ave. 





“WAINWRIGHT” 
JOINTS 
The Accepted Standard 


Alberger Pamp & Condenser Co. 
140 Cedar St.. New York City 











ince 


ORR 1864. 


CENTRIFUGAL PUMPS: 
HYDRAULIC DREDGES 
STEAM ENGINES 


Morris Machine Works, Baldwinsville, N. Y¥ 
Agents in Principal Cities 


COCUDSDUAUEDATUTOD EDDA TRELELELELE® 









ST 


; - Boston Kansas City St. Louis 
Philadelphia, Pa. Philadelphia Chicago 
alm 
E> oe. HU 





PIATT IRON WORKS — DAYTON.OHIO. 
Smith-Vaile QJ) Pumps 


Steam and Power 
Pumping, Machinery 
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Dry 
Steam 


at every 
Throttle 


Don’t take chances with 
wet steam. 


In addition to the positive 
danger of wrecking your 
turbines or engines they can- 

-mot operate at their best 
economy with wet steam. 


Sweet Direct Separators 


will deliver steam that is at least 99.8% dry. 


They combine capillary attraction with sudden whip 
snap action to insure the most complete separation of the 
noisture from the steam. The separated moisture is 
kept out of the path of the steam and cannot be picked up 
again. 

Pay for themselves over and again in decreased oper- 
ating and repair cost. 





Write us today for the full story. 





Direct Separator Company 
710 Geddes Street, Syracuse, N. Y. 


SUT 


For Better 
Boiler Feeding 


To be sure of prompt response to 
the feed demand by any boiler on 
the line, the water pressure must 
always be in excess of the steam 
pressure by an amount that is de- 
termined from the local operating 


conditions, length of piping, bends, 
etc. 


Once set to the proper mark— 


MASON 


Excess Pressure 
Boiler Feed Line Regulators 


will automatically maintain that excess pressure constant 
without further adjustment. 


Size % in., 1% in. bronze body. 
body, bronze mounted. 





Size 2 in., 4 in. iron 
Write us for technical 
Catalog 


Buy from your dealer 


Mason 
Regulator Co. 


Adams and Medway Sts. 
Boston, Mass. 








ANUUELESUAUUALACLAUUELELEEEEEOOOUEDOOEUESUCEGESUOUCMSUOSUELOEOAEOLOEOEDECONSSSOECUEDSOUASUSIOSUE UTILS 


AIR AND GAS COMPRESSORS 
AND VACUUM PUMPS 





All No finer compressor made than a Bury Uni- 
- versal Variable Volumn 3-Cylinder, 2-Stage 
Sizes Air Compressor. Why not investigate? For 
All Send for Bulletin All 
Types Bury Compressor Co. Pressures 


1714 Cascade St., Erie, Pa. 


UUUTUUEET ODED EEC 


BY USING 
MCGOWAN DUPLEX STEAM AND POWER DRIVEN PUMPS 


THE JOHN H. MCGOWAN Co. 
CINCINNATI, OHIO, U.S.A. 























ARMSTRONG STEAM TRAPS 


The inverted submerged principle gives: 
Greater capacity than any trap of equal size. 


Self- 
scrubbing. Cannot pass steam, action quick and 
positive. Non air-binding. Small size. Low cost. 


Armstrong Machine Works 
312 Maple St., Three Rivers, Mich. 
dnote 


Hn 
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TABER 


PUMP CO. 
BUFFALO, N. Y. 


“Pump Specialists” 
Builders of Centrifugal 
and Rotary Pumps 


SAULT EA ELEUEAEAE 








E 
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HUNUOUGNAEUOODDUUONODINONOE 





cae: 


Hi ash ii > 



















© LECOURTENAY © 


CENTRIFUGAL 
PUMPS 



























= aR, TT) 
: Wea, LECOURTENAY CO. 
Sent on 30 days free tria} = 79 9 MAINE STREET 
Sarco Co.,Inc., 229 Broadway,New York 2 PRs x6 NEWARK, NEW JERSEY 
= we COV tNA 
‘ sLU444400004444000UUU4O40UUUEEOOOOUUEEENOOUUUUEEOOQUUEEETUUUUEUONQOGuuEOON4uuuedgns4ouceneanyuuocegysuuuueeecssuuceeeguuasoseeynuoncenegvacueenguuuuiaesnuiinngs 
“Wyoming” “Wyoming” “Wyoming” 
e . 
Automatic “Super-Traps” Weight Operated W. H. Nicholson 
Eliminators Piston Operated Steam Trap & Co. 
and Separators a3 i 
For Draining, Separae Rong hy oe ees SS. 
r tors, Purifiers, Evap- eted Kettles, Smal" WILKES-BARRE, PA. 
‘or Draining Main orators, Water Legs, Separators, and all 
Steam Lines — Satu ete., under any prese Ordinary Trap pun U. a ° 
tated or Superheated. sure, poses under any pres 
sure. 





Built of cast iron or cast steel for all pressures 
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THE 
GENUINE 


Why 
do 


you 


You wouldn’t consider running a 
plant without adequate fire insur- 
ance yet you operate your boilers 
at an hourly loss by failing to 


properly remove condensation from 
your steam lines. 

The Genuine Squires Steam Trap 
forces the water from your lines 
without an ounce of steam loss. 
We can prove to your fullest satis- 
faction that it will save you money. 
May we? 


The C. E. Squires Co. 
E. 40th St. & Kelley Ave., Cleveland, O. 


























BUNDY 


Three-Valve Pumping Trap 


More than a trap. 
Extra large in ca- 
pacity — unrivalled 
by any other trap 
having the same 
size pipe connec- 
tions. Adapted to 
low pressure or 
vacuum service. 
Will lift the con- 
densate to any 
height that the live 
steam pressure a- 
vailable can lift it. 
Very economical. 





















New 
Bundy 
Trap 
Book “P” 
Free 


HVOORYOTYVEDEVEVORDOOTOEDONDTONDD  EDUET 


It will help 
you solve any 
trap prob- 
lem. Write 
for it today. 


Bundy Steam Trap Co., Nashua, N. H. 


W. W. BOOTH, 26 Cortlandt St., New York City 
sSUEUUUUNOUCUOESUOSUOOVOOOLCUOUONTUOEIOCONGOOCOUSSOONONLUSSUONDRDRSDODNDNENY TUNA 











Morehead Nore 


2_-Back-to Boiler—=—> Power 
SY STEM 


Steam that circulates freely through dry lines 
delivers its utmost power. Maintain this con- 
dition with a Morehead Back-to-Boiler Sys- 
tem that drains the lines of condensation and 


returns it hot to the boiler. 


Morehead Manufacturing Company 


Dept. PM., Detroit, Michigan 
(87) 


TRAPS THAT STAY PUT 


These are the days of return to the simplicity of our fore- 
fathers, to time proved institutions, to homely truth, and 
away from new and unstable ideas. From the President of 
our Country down, we are doing this. 


For eighty-three years we have built 


NASON PRODUCTS 


on these principles. 
Our steam trap has but one work- 
eing part. 
Write for Circular 


Nason Manufacturing Co. 


Steam Specialty Specialists 
71 Fulton Street 


New York, N. Y. 











PANOUDGESGAADAEOULUERADAODOAUODEDDOROREUO DERI TENE 


Save Fuel 


by returning most of the heat contained in your 
condensate directly to the boilers by installing 


TEMPLETON BROS. 
Return Traps 


also as an accurate condensate meter. Write for bulletins. 
Simple, strong and asolutely dependable. Can be used 


Templeton Bros., Inc., 127 Heath St., Boston, Mass. 





RELIABILITY 





STERLING TRAPS 


Return Traps Lifting Traps 


Vacuum Traps 
Separating Traps 


Air Eliminators 


Sterling Engineering & Manufacturing Corp. 
(Templeton Mfg. Co.) 


119 Business St., Boston, Mass. 











HANNE 





McDaniel Improved Traps 
mean 


CONTINUOUS OPERATION 


without Steam Leakage 
Write for information 


Watson & McDaniel Co. 


150 N. 7th St., Philadelphia, Pa. 





UT ts 





2 WRIGHT-AUSTIN CO 


Steam Separators 


Boiler Alarm Water Columns 
Oil Separators 


Boiler Feed Water Regulators 


Steam Traps Water Gauges and Gauge Cocks 
Exhaust Heads Automatic Receiver Pumps 
Strainers ump Governors 
Air Traps 





Oil Traps 


AUSTIN 


Detroit, Michigan 


WRIGHT 


STEAM USERS 
sinct'Q4 
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December 25, 1923 Buying—P O W E R—Section 58 


Swartwout 
Steam Specialties 








ENGINEERS appreciate the extreme accessibility of 
the working parts of the Swartwout Hydromatic Steam 
Trap. 


Swartwout Exhaust Heads, Air Traps, Steam, Oil and 
Air Separators, Junior and All Service Feed Water 
Heaters, and Sediment Trap Strainers. bint 


THE SWARTWOUT COMPANY 
Cleveland, Ohio 


Successors to The Swartwout Products 
Division of the Ohio Body & Blower Company 
Plants at 


Cleveland, Ohio Orrville. Ohio 

















FULTON 


Steam Reducing Valves 


Hold the Pressure 
CONSTANT 


Accurately balanced and carefully 
made throughout. <A_ special trap 
makes it impossible for live steam 
to come in contact with the dia- 
phragm. The weighted lever, used 
in the larger sizes, is balanced on a 
knife-edged fulcrum and is con- 
nected to the 
valve stem by 
means of a toggle 
connection. No 
sticking or chat- 
tering. Smooth in 
operation under all 
conditions, 











Youshould specify 
them for your 
heating, drying and 
process work. If 
not ready for that. 
at least consult us 
about your steam 
pressure reducing 
problems. Ourlong 
experience (over 
30 years) will 
prove helpful. 


The Chaplin-Fulton Mfg. Co. 
28-34 Penn Ave., Pittsburgh, Penn. 


Also Manufacturers of the Fulton Pump Governor 











Dexter Pump Valve Reseating Machine 
Reseating Suction Valve Seats of Triplex Pump 


Don’t Let Your 
Pumps Race 


Just because your pumps are doing the 
work required of them don’t assume that 
they are running efficiently. 

The chances are ten to one that they can 
do the same work on 40 to 80 per cent 
less steam, unless you keep their valves 


tight with a Dexter Pump Valve Reseat- 
ing Machine. 


Valve seats are bound to wear and leakage 
of water from the pressure to the suction 
side soon destroys the pump’s efficiency. 
The Dexter Machine quickly refaces the 
seats so that the valves are perfectly 
tight. No skill is required to operate it 
and it isn’t even necessary to remove the 
valves. 

Once you are equipped with a Dexter 
Pump Valve Reseating Outfit you'll be 
sure that every pump is doing its full duty 
with minimum power consumption. 
Obviously the savings soon pay for the 
Dexter Outfit. 


Write for Catalog 23 


The Leavitt Machine Co. 


10 East River Street, Orange, Massachusetts, U.S.A. 


Canadian Agency: Darling Bros., Ltd., 120 Prince St., Montreal 


British Agency: Cromil Engineering Co., E. Floor, Milburn House, 
New: ustle-on-Tyne 


DEXTER 


Valve Reseating Machines 


6013 
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Two heads are better than one— 


likewise two valve seats are better than one 


CROSBY Spring-Seat Valves 





Crosby Improved Spring Seat 
Brass Globe Valve, screwed. 


CROSBY STEAM GAGE & VALVE CO. 


New York Chicago London 


Boston 


have two separate rings of contact 


The annular V-shaped depression of the disc and the annular 


V-shaped raised seat make a double seating contact—for the sides 
of the seat slope at a wider angle than those of the disc. 


The deep grooves give the seating surfaces a resiliency that pre- 
vents jamming and allows the surfaces to adjust themselves under 
varying temperatures. 


Both the seats and the discs may be easily renewed without taking 
the valve body out of the line. 


Crosby Improved Spring-Seat Valves are furnished for medium or 
light pressures with brass, iron, or steel bodies in globe, angle, and 
check valve patterns, either flanged or screwed. 


For extreme superheat they are made in Monel, Nicoloy, and steel. 
You'll find that they will give double satisfaction. Try them in 
your plant. 


Your supply jobber undoubtedly has them. 
lf not, write to us direct. 











ALLLLLLAdaRAEEANEEES 


CHICAGO NEW YORK 


TUUEDUAEETNAT 


ELECTRIC CONTROL UNIT 
FOR THE MOTOR OPERATION OF LARGE 
GATE anpn GLOBE VALVES 
WRITE FOR BULLETINS 
PAYNE DEAN LIMITED 
Stamford, Conn. 





ES! 





ing Valves for Every Service. 


Atlas Valve Co. 
289 South St., Newark, N. J. 





Get Our NET PRICES 


Quantity production enables us to market the 
pigeet sate regulating valves obtainable at the 
LOWEST PRICES. Send your name and a 

and = will mail Junior Catalog No. 21 Sepuiae- 


MU 





Merrillite 
Send for Bulletins 


San Francisco _ New York 
PITTSBURGH 121 2nd St. World Tower Bldg. 
Houston Chicago 
613 Washington Ave. 1631 Monadnock Block 


VOVPUPRTPRUTEUUNETO GEE ee Ponti 





Merco NorpstroM PLUG VALVE 


THE MERRILL COMPANY 


110 West 40th St. 











Prevent Backflow 


ture or other break. Equip all boilers with 
New Bedford “Whale Brand” 
Reverse Current Valves 

Made of either cast iron or open 
hearth cast steel with ‘Nickel 
Bronze” seats and discs that will 
not stick. Write, 

New Bedford Valve Mfg. Co., 
New Bedford, Mass. 
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UNFAILING a 


SCREWED OR 
FLANGED 














— in & VALVE MFC.CO. 
STRAIGHTWAY 4 SIXTH AVE., HOMESTEAD, PA. 


AITO TINCT LLL) 





of steam from the header into a boiler in case of a tube rup- 








an ‘orks. — 
East Chicago, 
Indiana. _{f 
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Physical Properties of 
Chapman Electric Steel 


Maximum Strength, 70° ‘ 
—81,500 lbs. per sq. in. 

Maximum Strength. 1000° 
—~o"2,000 Ibs. per sq. in. 


Elastic Limit, 1000° 
—721,000 Ibs. per sq. in. 


Elongation in 2-in. —25 % 
Elongation in *2-in. 1000°—32 % 
Reduction of area, 70° —32 % 
Reduction of area, 1000°--50 % 





Elastic Limit, 47.000 Ibs. per sq. in. 
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For Superheated Steam 


Chapman Cast Steel Gate Valve, Wedge Type. For High 
Pressure Superheated Steam Bodies and Caps of cast steel, 
spindles of rolled monel, spindle seats and seat rings of cast 
monel. Valves to 6 in. inclusive have solid monel plugs— 
7 in. and up, cast steel plugs, monel faced. Long neck caps 
allow radiation and lengthen life of packing. Hand, hydrau- 
lic, electric operation. Backed by 5-year guarantee. See 
pages 125-127, Catalog 38. 


Proper Annealing is 
Vital to Steel Quality 


ROPER annealing is as important as the proper melting and pouring of 

steel. High grade steel castings may be poorer in quality, through im- 
proper annealing, than inferior steel properly annealed. Proper anneal- 
ing increases softness and ductility, eliminates coarseness and secures the 
correct combination of ductility and elasticity for resisting strains. 
Chapman cast steel, produced by the acid electric furnace process, is annealed 
with meticulous care, backed by knowledge of the critical points and trans- 
formations of the metal structure. 


Steel Castings at this plant are annealed in an electric furnace 
of the Nichrome Ribbon Resistor Type, controiled by a Leeds- 
Northup Potentiometer, which plots a chart of the full history 
of the heat (which charts are always kept for record). Every 
step in the production of Chapman Cast Steel Valves is carefully 
checked and controlled. 


THE CHAPMAN VALVE MFG. CO. 


Indian Orchard, Mass., U. S. A. 


BRANCHES: 
New York Philadelphia Chicago Tulsa 
Roston Detroit Los Angeles Houston 
Pittsburgh Cleveland San Francisco Syracuse 
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The most vital part of 
your Power Plant 


is your piping. As the veins and arteries are to 
the human system, just as important is your 
piping to your power plant. 


en 





is constructed to conform to the highest stand- 
ard of modern power plants. 


We are prepared to furnish and install com- 
plete piping for power plants of all kinds, in- 
cluding Electric Light, Street Railway, Blast 
Furnace, Steel Works, Paper Mills, Textile 
Milis and Industrial Plants of any and every 
description. 


Write for information 


doth and Charlotte Sts. 
Pittsburgh, Pa. 


NEW YORK, 220 BROADWAY. 
CHICAGO, PEOPLES GAS BUILDING 
SAN FRANCISCO, CALL BUILDING 


CLEVELAND, ULMER BUILDING. 
BIRMINGHAM, AMERICAN TRUST BLOG. 
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They Have Proved Satisfactory 


wherever they have been 1n- 
stalled—and that is the 
principal reason for the wide 
distribution of 


DART UNIONS 


Probably it was the Brenze 
to Bronze Seats which pre- 
vent corrosion or maybe it 
was the leakless — service 
which is found in Dart—at 
any rate they have made 
good in every respect. 
Ask Your Dealer or 
Write Us Direct. 


E. M. Dart Mfg. Co. 
134 Thurbers Avenue 
Providence, R. I. 


The Fairbanks Company, Sales 
Agents. Canadian Factory: Dart 
Union Co., Ltd., Toronto. 





MIDWEST 


PIPE BENDS AND COILS 
OF ANY SIZE OR SHAPE 
Free from Buckles—of full pipe 


arch and finished to EXACT 
Blue Print dimensions. 


FITTED WITH 
SQUARE TURN VAN STONE FLANGES 


FORGED STEEL FLANGES—WELDED ON 
CAST IRON OR STEEL SCREWED FLANGES 


MIDWEST PIPING AND SUPPLY CO. 
ST. LOUIS 





UU 





PAS 





“Wonder” Cold Pipe, Tubing and Bar Benders 
Standard of the World 
HAND AND MOTOR OPERATED 


14 Sizes of Machines 
What it costs to bend pipe our way. 





Per Bend: 
-in. pipe, 5 cents 4-in. pipe, 25 cents 
2-in, pipe, 10 cents 6-in. pipe, 60 eents 
8-in. pipe, $1.00 
. - Seat ~~ Catalogue 
es merican Pipe Bending Machine Co. 
120 Pearl St., Boston, Mass. One Year to Pay 














FORBES 


Pipe Cutting and Threading Machines 


Made for all pipe sizes to 16-inch 
Hand, belt or motor drive 
Write for Catalog Now 


The Curtis & Curtis Co., 393, Garden. St 


Bridgeport, Conn- 
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Pittsburgh Piping & Equipment Co 


SECTIONAL VITRIFIED 











Agents in 
TILE CONDUIT FOR “St >t — 
INSULATING ARE M3 Write for 
UNDERGROUND fag . ae — 
STEAM OR f TRE 
HOT WATER Ric-wil COMPANY 
PIPES 522 Guardian 


Building CLEVELAND. OH 104 2311 


THN VOVUUNNTTUDDNNTEUET ADD EU UPD E ETOP E TTT 








INDIANAPOLIS, TRACTION TERM. BLDG. 











WYCKOFF STEAM PIPE COVERING 
for aera Lines 


An ideal steam pipe covering, composed of two cas- 
ings of Gulf Cypress, ‘‘The wood eternal’, wire 
bound and coated with Montezuma Asphalt. Total 
thickness 314 in. Unaffected by soil conditions. 
An ideal non-conductor of heat. A continuous fuel 
saver. Write for catalog. 


A. WYCKOFF & SONS CO. 
Elmira, N. Y. 





Estab lished 185 
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An Exceptional Service 


The nature of the fluctuating load at this immense steel plant was 
such that even with the most skillful firing and feed regulation, 
intermittent opening of the boiler safety valve and superheater pops 
could not be avoided. The above drawing shows the general arrange- 
ment of this piping and illustrates one of the many phases of modern 
piping that we are called upon to do. 

“NAVCO” 


experience will be found of value to your engineers. 


service comprises the solving of such problems and our 
Call on us for 
any information pertaining to your power piping. 


Send for our catalog No. 5-A. It should 
be in the hands of everyone who has to 
do with power piping 


National Valve & Manufacturing Company 
3101 Liberty Avenue, Pittsburgh, Pa. 


Indianapolis 
Atlanta 


Cleveland Chicago New York 


Philadelphia 


apP{ationa ke 
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Are You Ready 
For Such Jobs in Your Plant? 


No worry, no trouble, no delay with “Toledos” 


on the job. The broken steam line, change in 
equipment or repairs, are all easily and quickly 
handled when you are “Toledo” equipped. Just 
lift the light, portable tool on the pipe, bolt it in 
place, and operating the ratchet handle you cut 
off the pipe or thread it, with surprising ease. 
In a few moments the job is completed and you 
are ready to make your connections. 


Nothing could be easier, and you will find as 
thousands of other engineers have found, that 
“Toledo” Pipe Cutters and Threaders prove a 
most valuable addition to the plant’s equipment. 
They are made in various sizes for all pipe up 
to 12 in. 


"TOLEDO" 





The name “Toledo” and this trade-mark appear on all 
genuine “Toledo” tools. To insure “Toledo” efficiency, 
service and satisfaction look for these marks when buying 
your pipe tools, and accept no substitute. 


The new “Toledo” catalog G should be on your desk. 
A post card will bring your copy. 


THE TOLEDO PIPE THREADING 
MACHINE CO. Toledo, Ohio 


New York Office, 50 Church Street 
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[RVING SUBWA 


(PATENTED) REG.U.S. PAT. OFF. 


THE FIREPROOF VENTILATING FLOORING 


A floor of Irving Subway is per- 
manently smooth, yet permanently 
non-slipping—a paradox hard to 
be grasped except by those who 
have had actual “foot experience” 
with this open steel flooring. There 
are all the shock-resistance and 
wear-resistance needed to stand 
hard service—and yet that com- 
fortable, foot-gripping surface is 
never lost. Safety and comfort 
are inbuilt features of this all-steel 
open flooring—as lasting as the 
structure of the Irving Subway. 
Let us send Catalog 3A5. 


IRVING [RON WORKS Co. 
LONG ISLAND CiTy. N.Y..U.S.A. 


Manufacturers of 


[RVING SAFSTEP 


ABSOLUTELY NON-SLIPPING ALWAYS 


= — _ — _— 
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KOERTING DESUPERHEATERS 


will reduce the temperature of 
superheated steam to permit its 
use in auxiliaries and processes 
that are not adapted for high 
temperatures, 















Modern boilers designed to gen- 
erate superheated steam can be 


installed without discarding old 
auxiliaries. 


Single and Multiple Nozzle Types 









Koerting Desuperheater with Separator 


New bulletin 6-DF gives some interesting CHUTTE 


information concerning the use of these 


Desuperheaters. This bulletin also describes GRIING 


the Koerting Flow Watch, a new indicator for HASOTHOMPSON Fre 
oil pipes, drip lines, etc. Address Jet. Dept. . PHILADELPHIA:P* 





















OTT 


ROSS 
Crosshead § 
GUIDED 4. 
Expansion © 

Joint 





TRIPLEX DRAFT GAUGE 


Gives you accurate knowledge of furnace conditions at a glance. 
tt indicates pressure in wind box, draft in furnace above the fire 


va A s ts sii . : I e and in last pass. 
Excels in Design, Construction and W orkmanship. It is designed anit init For convenience of instaltation, maximum 
Visibility and permanent accuracy. Each instrumert must pass the 
Over 60% of Sales—Repeat Orders. Foxboro quality test. . acs . ti ; 
. ‘rite for Bulletin E-131 
Once Used— Always Demanded. Every Purchaser—A 
Casteines. Tue Foxsoro Co., INc., Foxboro, Mass., U. S. A. 





Ross Heater & Mfg. Co., Inc., Buffalo, N. Y. FOXBORO 
New York Chicago Philadelphia Boston Cleveland St. Louis ke Maal 
Detroit Pittsburgh Baltimore San Francisco Seattle Denver lh lag Age 


Salt Lake City Omaha Montreal Toronto THE COMPASS OF INDUSTRY 5323 








Wet UTES 


Republic Flow Meters 
Republic CO, Recorders 


Republic Flow Meters Co. 
2222 Diversey Parkway, Chicago 
Dominion Flow Meters Co., Ltd., Toronto, Ont. 











SUCULECEECUEQUERCUCCUEOUREUEDEEGURUERGERURDORSOGRUDEORGUCUUECEEDORCUECUUROEEUERDERDUGEQUEUEEOUEOUUEUEEOUERUEEUEEOUETOUUOOOUN ROR EDE? 


* COMBUSTION EFFICIENCY 


is assured by the TAG-MONO Duplex, the 
ONLY Flue-Gas Analysis Recorder which 
gives a continuous record of BOTH the CO, 
and Combustible Gas percent. The true 
combustion conditions are 
shown at a glance by the 
duplex record of this au- 
tomatic, dependable device. 
60-page Bulletin P-640 
sent on request. 





e 3 2 
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O-Z Hand Tachometer 


Speeds at a glance. No timing 
“Dead Beat’’ Accurate 
Hand 


Tachograph N 
Circulars on request 


Draws graphie charts 
O. Zernickow, 21 Park Row, N. Y. 








of speeds—30-24,000 
R.P.M. 


_— 


rive. 18-88 33rd St, BROOKLYN 


UTTAR 


+4 
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Hy COS 


|) TEMPERATURE 
INSTRUMENTS 


Indicating- Recording- Controlling 





ees When you present cost figures 

cee” =6based on Tycos instrument 

i records, everybody accepts 
them without question. Oper- 
ators know Tycos, and know 
that 7'ycos means dependable, 
positive accuracy in every 
temperature-recording and con- 
trolling purpose. 


When 





you specify Tycos 
instruments, the management 
respects your judgment and 


knows that it will get full value 
for its money. And when the 
management knows that your 
efforts are aided and directed 
by Tycos accuracy at every 
point where temperatue affects 
costs, it realizes that you are 
getting maximum efficiency 
from expensive equipment thru 
intelligent, unfailingly accurate 
temperature knowledge. 


May we send you the timely 
power plant Catalog? 


Taylor Instrument Companies 
Canadian Plant Tycos Bldg., Toronto 
ROCHESTER, N. Y., U.S. A. 


There’s a Tycos or Taylor Temperature Instrument 
for Every Purpose 38: 
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Try Before You Buy 
we cheerfully send to responsible persons by parcel post 
for inspection and trial an 


Improved Willis Planimeter 


Ut 














A handsome, 
cost. Either 
Now—Today. 


Jas. L. Robertson & Sons, 76-77 Murray St., N. Y. 


absolutely correct, 


labor-saving instrument at trifling 
cash or time e— 


payments. Treat yourself to 











CORY-ROYER FLOW INDICATORS 


Simple — Inexpensive — Dependable 


Stationary and Portable Instruments for indicating the flow of 
steam, gas, air and liquids, 


Write for complete information regarding our Portable Indicator 
Type T-200. 


This Meter should be included in every plant equipment. 


CHAS. CORY & SON, Inc. 
183-7 Varick St., New York City 











HULALeUuUuannuUAnL HUUUAUEAE OHA ENESELLLLLULUNLEY 
W-R Continuous CO. Recorders will 
accurately record the percentage of 
CO, in the boiler exit gases to guide 
the firemen and to show the engineer 

2 how efficiently the boilers are being 
fired. No liquid chemical. Order one for every boiler. Write. 


Chadburn Engineering Co. 
Fifth Ave., cor. Liberty St., Troy, N. Y. 
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Determine CO, Electrically 


BACHARACH 
ELECTRIC CO, METER 
(S. & H. Type) 


BACHARACH INDUSTRIAL INSTRUMENT CO. 
7008 Bennett St., Pittsburgh, Pa. 


FAN VUALUNTTOPUL LLL TPPPRPNET ATT 
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BRISTOLS 


REG. U.S. PAT. OFFICE. . - 
for pressure. vacuum, temperature, electrical units, liquid level, 


Recording Instruments 
speed, and other factors. ‘Write for Bulletin 1006-G. 


THE BRISTOL COMPANY, Waterbury, Conn. 
BRANCH OFFICES: 
Roston New York Detroit Pittsburgh Chicago 


St. Louis San Francisco 


|VENTURI| METER 


“VENTURI’’—Registered Trade Mark 


Measures hot and cold water, sewage, brine, 
chemical solutions, oil, gas, air and steam. 
Bulletin on request 


Builders Iron Foundry, 9 Codding St., Providence, R.I. 











/»_~hP “TER ee 


S&B and American © 


Indicating and Recording Gauges, Gauge Testers, Indi- 
cating and Recording ‘Thermometers, Tachometers, 
Temperature Controllers, Pop Safety and Water Relief 
Valves, Steam Tr aps, Engine Indicators, ete. 

‘rite for Catalog N-32 


American Schaeffer & Budenbers Corporation 
Brooklyn. N. Y. 
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Use Rope Drives 
and Insist Upon 


“A MERPCA N’ 


mn 


Brush Up On 
Clutch Installations 


Here’s an easy way to do it. Just send af on 

free books. They will show you how to figure 

“The Rope T hat’s Made your clutch installations so as to get greater effi- 

: ciency and to avoid accidents. You will find 

to Last’ many money-saving FACTS here—things every 
clutch user should know. 





Write today so you will not be disappointed or 
Address Dept. O. kept waiting for your copy, in case the supply is 


exhausted. 
American Manufacturing Co. 
Noble and West Streets THE MOORE & WHITE CO. 


: 2703-2733 North 15th St., Philadelphia, Pa., U. S. A. 
Brooklyn, New York City Established 1886 


Sold by leading dealers in Mine, Mill and Factory Supplies 








& = 
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Oil Filters Oiling Systems 


Everything for reclaiming, distributing and The Inside Of The Outside 


applying lubricants. We are the oldest anc : . e 

largest. company in U. §. manufacturing means a lot when referring to packing. That is where the 
Oil Filters, Oiling Systems, Telescopi« sari S< 

Oiling and Oiling Devices exclusively. superiority of old reliable 


NUGENT WM. W. NUGENT & CO. 


410-12 N. Hermitage Ave., Chicago 
Established 1897 
Send for Bulletin “A” 











CONTINUOUS CO. RECORDS 





A LIVE rubber core that’s always on the job if rod is worn, seored 
or out of line—Closely braided lubricated Flax against the rod 
gives long service, least possible friction, few renewals economy in 
both time and cost. 


You Owe It To Yourself 
ie. Mette rim EA to try EUREKA from your dealer or by parcel post from us. 
give the information that results in better combustion a : manne 


control and fuel saving. Write for Bulletin 112. 


UEHLING INSTRUMENT COMPANY Sic FN Eureka Packing Co., 76-77 Murray St., N. Y. 
10 Vesper St., Paterson, N. J. 























THE FRAHM Vibrating-Reed TACHOMETER 


is recognized by engineers as absolutely “the best” speed indicator for 
permanent attachment to steam turbines or other prime movers which operate 
between 900 and 8000 r.p.m. No belt, gears or electrical connections are 
necessary. Used by U. S. Government and all standard turbine builders, 


Write for Catalog 853 


James G. Biddle, 1211-13 Arch Street, Philadelphia 

















URBAUER ATWOOD Co. 


—___CONTRACTORS—_. 
POWER PLANT AND INDUSTRIAL PIPING 


“SARGOL” WELDED 


SQUARE LAP REINFORCED 
FLANGE JOINTS ST. LOUIS VAN STONE FLANGES 
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Free From Acids 


The purity of Ohio Cup Grease is your 
protection against acids or fillers reaching 
the bearings. It is made from pure ma- 
terials and contains no lumps, grit, acid 
or foreign matter of any kind. 





It does not solidify in the cups, or gum 
up the bearings, but is a smooth lubricant 
that reduces friction to a minimum 
and saves power. 


Write for a free testing sample 
and our booklet on Ohio Lubri- 
cating Greases. 





Louaoniile: Onio 


The Ohio Grease Company 
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q ' ‘A COMPLETE SERVICE IN| 4 


“o John Crane} 





Reduces Tube Failures 


“John Crane” Flexible Metallic Condenser Tube 
Packing (patented) will overcome most of the 
causes of tube failures in new installations. 
Whenever a condenser is to be overhauled and 
split, deformed or disintegrated tube replaced, 
as well as in new installations, its use means 
a worth while increase in condenser efficiency 
and extension of tube life. 

With tools of latest design a considerable time 
saving is made over old methods of packing 
with fabric. 

INVESTIGATE: Our book, ‘Condenser Tube 
Packing” gives the facts Write. Describe 
your condenser. 


Crane Packing Company 
1801 Cuyler Ave., Chicago, Ill. 


Ne. 
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SU 


lightly 


Ideal for difficult jobs 
“LION” Sum” Packing 


wins the favor of men who use packing because by using it they 
know that their rods will always be smooth and shiny. All the con- 


is on the anti-friction metal studs that are firmly imbedded in 
flexible fiber body. The packing expands and contracts with the 


pressure so that the metal studs are always pressing firmly but 
against the rod. Made for Hydraulics also. 


James Walker & Co., Ltd., 46 West St., New York City 


DISTRIBUTORS: J. & R. Wilson, Inec., San Francisco, Calif. 
O. C. Keckley Co., 565 Washington Blvd., Chicago, Ill. 





“LION” Expanding Steam 


LDUMAUANSUUDUUNUN0LL 

























Pull Counts Here! 


Where steady production de- 
pends upon continuous power, 
the reliable service of a Cald- 
well Friction Clutch is indis- 
pensable. It pulls—and that’s 
the main object of a clutch. 
But it pulls with the minimum 
of attention because the usual 
cause of clutch trouble—too 
many adjustments to be 
watched—does not exist in the 
Caldwell. One screw adjusts it. 
One lever controls it. 


Send for Catalog 


W. E. Caldwell Co. 
Incorporated 
280 E. Brandeis St., Louisville, Ky. 











FRICTION 
CLUTCHES 








TLL 





NITY 


FRANCE METALLIC PACKING 


Ideal for 


superheated or _ saturated = steam, 


ammonia, air or gas for all pressures and operating 


conditions. 


Lasts 5 to 25 years. Sold on approval. 


Write for catalog and list of users. 


France Packing Company 
6600 Tacony St., Philadelphia, Pa. 


HU 


Flexible Couplings 
for smooth-running auxiliary unit drives. 


Eliminate starting shock. No back lash or 
lost motion. Write 


I. H. Dexter Company, Inc. 
164 Greenwich Av2., Goshen, N. Y. 











ULL 





ST 


WM. B. MERRILL g CO. 3358 Washington Strcet 


The Original 


Tripp Metallic Packing 


Manufactured Solely by 
\ 





Jamaica Plain, Boston, Mass. 





“Sectional Water Tube Boiler Specialists for 
Over Fifty Years” 


ROO WATER TUBE BOILERS 
SPIRAL RIVETED PIPE 
Abendroth & Root aap Co. 


Works: Newburgh, N. 
New York Office: Woolworth Buitding. "233 Broadway. 
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Center Distance 36 in., 


75 4.P. Morse Silent Chains Double Reduction Drives. Driver 850 R. P.M. _ Reduction 198 R.P.M. 


Second Reduction 45 R.P.J 
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2 


Short center chain drives 
save valuable floor space 


Morse Silent Chain Drives trans- 
mit power with 98.6% efficiency, 
even over very short center distances. 


When planning equipment for 
your present plant or for new build- 
ings, Morse short center drives will 
save valuable floor space, often en- 
abling you to make present floor 
space take care of additions, or to 
greatly reduce the floor space nec- 
essary in new buildings. 


With construction costs so prohib- 
itive, Morse Silent Chain Drives 
are therefore a means of saving 
thousands of dollars when plan- 
ning new equipment and new 
buildings. 


Let Morse Engineers show you 
how Morse Silent Chain Drives 
over short center distances will 
conserve your valuable floor 
space. 


MORSE CHAIN CO., ITHACA, N. Y. 


There is a Morse Engineer near you 


MINNEAPOLIS, ee 
whe ‘Third St., S. Strong-Scott Mfg. C 


ATLANTA, GA., a ee re Earl F. Scott & Co, 
BALTIMORE, MD. 1102 Lexington Bldg. 


BOSTON, MABE. ..0..0505c.cccecns 141 Milk Street MONTREAL, QUE. 

CHARLOTTE, N. C...... 104 Commercial Bank Bldg. St. Nicholas Bldg., Jones & Glasseo Reg'd, 
CHICAGO, ILL....Room 893, 112 West Adams Street .PHILADELPHIA, PA.......... é12 Franklin Trust Bldg. 
CLEVELAND, OHIO........... 0 Mean rds. PUP TSBUBGE, PA. os..0:0.00s0c00ees Westinghouse Bldg. 
DENVER, COLO. ..1761 Wazee Street, R. M. Parsons Sp PORES I8CO, wae > a ck ~. 
DETROIT, MICH.............75 ;01 Central Avenue TORONTO, ONT. ae ee eee . 
KANSAS CITY MO...Finance Blde., Moi mse Eng Bank of Hamiton Bidg., Jones & Glassco, Reg’d. 


NEW YORK CITY..... Room 1871, 50 Church ‘Street 


WINNIPEG, MAN., CAN., Dufferin St. , Strong-Scott Mfg. “Co. 


2075-30 
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In use 16 years 
No repairs 


is a typical customer report 
on Hart Pumps. That’s why 
in 25 years one customer sent 
in 142 and another 130 repeat 
orders which are acid tests of 
merit. 


Get the whole story from 
our Catalog. 


SHERWOOD 
MANUFACTURING 
COMPANY 


Brass Founders and Finishers 


Sole Manufacturers of Sherwood 
Engineering Specialties 


1709 Elmwood Ave. 
BUFFALO, N. Y. 


Don’t stop to write a letter—mail this coupon now. 


Please send me the Sherwood catalog shown above with its valuable 


°perating hints. 


Name 


SR Ce ae ee ee ee Eee 





Official position... 


Please print name aia ‘tien clearly. 





Pressure—Capacity curve of Duplex 
Conoidal Induced Draft Fans Fits Them 
for Induced Draft Service 

These desirable double inlet high speed fans com- 
bine all the points most desired: Minimum Space— 
Simplicity of Breeching—Moderate Cost of driving 


Motors—Wide range of pressure and capacity with 
good efficiency. 


Write to Dept. No. 62. 





Buffalo Forge Company 
488 Broadway, Buffalo, N. Y. 


CAUNTUAEEANENEAIEE 











Better Control of Operating Cylinders 


Here you want quick response 
and do not want to waste time 
trying to open or close sticking 
eocks or in manipulating leaky 
valves. Get prompt action by 
Osing 


NICHOLSON 
Controlling Valves 
For Steam or Air 


Easy to move and always k 


seating. Partially balance 
grinding disc and seat. Made two, 
three, and four-way i: gizes from 


% to1% 
request. 


W. H. Nicholson & Co. 
125 Oregon St., 
Wilkes-Barre, Pa. 


in. Interesting circular on 
Write. 

















Cling - Surface 


The Belt Preservative-Lubricant that assures full power 
from slack-running belts, eliminates tension and_ slip, 
reduces friction and lubrie ation costs. Makes and keeps 
belts mellow, pliable, water-proof; preserved for longer 
and better service. 

F.0.B. warehouse stocks in different centers. 


Cling-Surface Co., 1049 Niagara St., Buffalo, N. Y. 
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Belt User’s Book Free 


Users find it helps them to get the most 
from their belts. Students ask for it because 
it gives them the practical side of belt usage 
without much of the technical. 

Mailed gratis on request 


J. E. RHOADS & SONS 
PHILADELPHIA—18 No. Sixth St. 
NEW YORK—108 Beekman St. 
CHICAGO—328 W. Randolph St. 
ATLANTA—7S8 8S. Forsyth St. 
Factory: Wilmington, Del. 
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Coal and Ash Analysis Power Plant Efficiency 
Julian S. Simsohn (continued) 
New York Testing Lab. 

Albert A. Cary 


Combustion Engineers Pillsbury Co., Chas. L. 
Freyn Brassert & Co. Weschler, George A. 














, 
ICE} 


Steam Power Plants 
(continued) 
John A. Stevens 
Ophuls & Hill, Ine. 
Pillsbury Co., Chas. L. 











DIRECTORY: 


Hydro-Electric Plants 
Wm. A. Baehr Org. 
Chas. T. Main 


Design of Special Engines 


Furnaces 
ona A. Cary 
W. E. Moore % Co. 


General Consulting 


Wm. A. Baehr Organization St f Una-Flow Engi Smith, Hinchman & Grylls 
Electrical Engineering Albert A. Cary "Co Ine’ Refrigeration Stumpf Una-Flow Engine 
Wm. A. Baehr Org. Freyn Brassert & Co. ig Same Ophuls & Hill, Ine Co., Ine. 
Electrical Testing Lab. ad Kidd, Jr, Power Plant Efficiency : 5 W. i. Moore & Co, 
Andrew Kidd, Jr. FE. Moore & Co. Wm. A. Baehr Org. Steam Power Plants Testing 


pF ad I.. Mullergren 

Ophuls & Hill, Ine. 

Chas. L. Pillsbury Co. 

Fuel Analysis Emith, Hinchman & Grylls 
Albert A. Cary Stumpf Una-Flow Engine Co. 


William Miller Booth 
Chas. A. Cahill 

Freyn Brassert & Co. 
Andrew Kidd, Jr. 
Stumpf Una-Flow Engine 


Electrical Testing Lab. 
New York Testing Lab. 
Stumpf Una-Flow Engine 
‘o., Ine. 
Water Purification 


Albert A. Cary 

Andrew Kidd, Jr 

Arthur L. Mullergen 

Best Furnace & BurnerCo. 
Chas. T. Main 


Arthur L. Mullergren 
Ophuls & Hill, Ine. 


Electrical Testing Lab. Inc. 


Co., Inc. 


De rh i. P. 


Julian 8S. Simsohn 





William A. Baehr Organization 
Engineers 
Specializing in Public Utilities 
Management, Operation, Construction, 
Reports, Valuation, Rates, Public Relations, 
Accounting, Purchasing. We finance public 
utility properties and projects. 
230 S. Clarke St., Chicago III. 


Plans, 





W. N. Best Furance and Burner 
Corp. 
Design of 
Oil and Tar Burning Equipment 
which will burn oil or tar in combination 
with, or without coal 
11 Broadway New York City 


WILLIAM MILLER BOOTH 
Power Plant Water Problems 
Syracuse, New York 


CAHILL, Chas. A. 
Consulting Engineer, Power Plant Efficiency 
217 West Water St., Milwaukee, Wis. 


CARY, Albert A. 


Power Plant Equipments 
Designed, Reconstructed or Tested to 
Produce the Most Efficient Operating Results 
Furnaces Designed 
and Developed for Use of All Kinds of Fuel 
Engineering Chemistry 
Relating to Power Plant Investigations 
95 Liberty St., New York City 


DEMPSEY, H. P. 
Power Plants and Heating 
Design, Construction, Operation. 
232 Delaware Ave. Buffalo, N. Y. 


Dyer, W. E. S. 

Mill Engineer and Architect 
Industrial Buildings, Textile Mills, 
Factories, Power Plants 
Special Processes and Devices 

Land Title Bldg. Philadelphia 




















Electrical Testing Laboratories, 
Inspections, Tests—Materials and Supplies 
80th St. and East End Ave., New York City 


Freyn Brassert and Company 
Power Plants 
Peoples Gas Building, Chicago, Tl. 


KIDD, Jr., Andrew 
Consulting, Mechanical and Flectrical Engi- 
neer. Design of Complete Power Plants. 
Investigation, Tests and Reports. 
95 Liberty St., New York City 


McCLELLAN & JUNKERSFELD | 














Incorporat 
ENGINEERING &« ( ‘ONS’ rRUCTION 
New York Chicago Philadelphia 
MAIN, Charles T. 
Industrial, Hydro-Electric and Steara 


Power Plants. Development, re-organiza- 
tion and valuation. 
200 Devonshire St., Boston, Mass 


MEYER, STRONG & JONES, Inc. 


Pow er Plants—Mechanical and 
Electrical Equipment—Heating 


and Ventilating 
101 Park Ave., New York City 


W. E. MOORE & CO., En¢g’rs 


Electric Power and Industrial Plants 
Electric Furnace Engineering 
Development, Design, Supervision 
Union Bank Bldg. Pittsburgh, Pa. 


MULLERGREN, Arthur L. 


Consulting Engineer 
Specialist in 
Electric Light, Power and Water Pumping 
§55 Gates Building Kanss as City, Mo. 


New York Testing Laboratories 
Analysis of Coal, Ash, Oils, Water, Metals 
Electrica! and Power Plant Tests 
Inspectors of Materials 

80 Washington St., New York City 

















OPHULS & HILL, Inc. 
Formerly 
Ophuls, Hill & McCreery, Ine. 
CONSULTING ENGINEERS 
Tee Making and Refrigeration 
Investigations and Reports 
112-114 West 42nd St.. New York City 


PILLSBURY CO., Charles L. 
An organization of Engineer Specialists 
Minneapolis and Saint Paul 


Public Service Production Company 
ENGINEERS AND CONSTRUCTORS 
Design and Construction of Power Plants, 
Substations and Industrial Plants, Examina- 
tions and Reports, Valuation and Manage- 
ment of Public Utilities. 

80 Park Place, New: ark, N. J 


SIMSOHN, Julian S. 
Chemical Fngineer 
Scientifie Boiler Water Purification 
Coal and Ash Analysis 
Broad St. and Girard Ave., Philadelphia, Ps. 
SMITH, HINCHMAN & GRYLLS 
POWER PLANT ENGINEERING 
Marquette Bldg., Detroit, Mich. 
STEVENS, John A. 
ENGINEER 
8 M. trimack Street, 
Lowell, Massachusetts 
Stumpf Una-Flow Engine Co., Inc. 
Consulting Engineers 
Speci: 4 a signs ¢ and applies — of the 
UMPFLOW DFSIGN 
in Uns a-Flow engines to meet any requirements. 




















Licensors for the patents and designs of 
Prof. Johann Stumpf. . 
206 EB. Genesee St. Syracuse, N. Y. 





WESCHLER, George A. 
Power Pl: ants, 
Equipment, 
Refrigerating. 

Transportation Bldg., 


Heating and 


Mechanical and Electrical 
Ventilating, 


Washington, D.C , 











Advertising — 


as a builder of prestige and business standing is unques- 
It is an immeasurable power in influencing new 
business and retaining good-will. 


tioned. 


Professional Cards — 


in this paper offer a highly appropriate type of publicity 
for the services of professional men in the Power Plant 


field. 
Your Card — 


should appear in this directory regularly. 


there now— 


CLIP AND MAIL THIS COUPON exeenyD 





If it is not 


Professional Directory Department 
POWER 


10th Ave., at 36th St., N. Y. 


Gentlemen: 


Please send us rates and other data 
for advert’sing in vour PROFESSIONAL 
DIRECTORY. 


seeeeeeeeeeoe OF OOOO SOO ESSSSESOEES 
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rendered and refund be requested within 
three months from date remitted. Send 


name and address only for particulars. 
R. W. Bixby, Inc., 702 Lockwood Build- 
ing, Buffalo, New "Yor kK. 








POSITIONS WANTED 





New Jersey 





ENGINEER 14 years’ experience industrial 
plants desires position anywhere. PW- 
511, Power, 10th Ave. at 36th St., New 
York, 





Pennsylvania 








POSITION desired in central station organ- 


ization as assistant master mechanic; 

college education, 29 years old, 6 years’ 

experience in central station inspection 
and maintenance PW-512, Power, 


Leader- News B dg... Cleveland, Ohio. 


REPRESENTATIVES WANTED 


Capable Representatives 
Manufacturer of recently developed 
trically operated combustion control 
sires capable representatives. 
in successful operation in number of up- 
to-date plants. RW-513, Power, Real 
Estate Trust Bldg., Phila., Pa. 








elec- 











SALESMEN WANTED 








” Salesmen 
Territory now open: Patented air cooled 
refractories with a reputation made on 
mechanical stokers, hand stokers, hand 
fired, oi] fuel and metallurgical furnaces. 
Every engineer interested. Permanent 
territories to live wire re presentatives on 


straight commission asis. Waite & 
Davey Co., Inc., 9 Jackson Avenue, Long 
Island City, N. Y. 








| 
| 


de - | 
Apparatus | 






































Old Hickory, Tennessee 











THE INDIANA ROLLING MILL CO., 
New Castle, Ind, 





> 3) 
he. 1 & 
USED EQUIPMENT @&® NE W—BUSINESS OPPORTUNITIES = 
UNDISPLAYED— RATE PER WORD: INFORMATION: : DISPL ATED—-RATS PER INCH: : 
Positions Wanted, 4 cents a word, minimum Bos. Numbers in care of any our. offices to 3 inches. cheeses te | 00 an inch F 
15 cents an ingertions; payable ip advanee. Couns 18 words, scditionsl tn ndlaplayes ace 1 ete inches... Sea se ee dt ere ee 
Positions Vacant and all other classifications, Discount of 20% if one payment is made in Rates for larger spaces, spdeentuee a. wea : E 
8 cents a word, minimum charge $2.06. four ecutive insertions of | An advertising inch is measured vertically on. 2 
Proposals, 40 cents a line an insertion, tndispiayed, sds (not focluding propeasls) « one column, 3 eotuane—30 inchee—to 8 ® peat. 3 
L ‘Power. E 
“i uit STETITITITITIUITITIMITICITITITIIIITIITITITILIL ITIL TITEL IEEE IIIT IIIT IIIT TITEL sin) a TTA 
POSITIONS VACANT AGENCIES AVAILABLE NEW MOTORS 
Illinois Ever-Tyte and Zelco Piston Rings 3 ph., 60 cy., SEEPESD Wen 3200 r.p.m. G. E. 
With patented Zeleco Process save gasoline, 100 hp. "$3! 35 each 
OPERATING engineer wanted by indus- oil, increase capacity, prevent cylinders E.... aces 300 each 
trial plant for 8,600 kw. capacity; steady from wearing out of round, lessen Car- Other Unusual! Bargains in Electrical 
work assured, first class living conditions, bon; a vee. make neg Be = Machinery. 
town 5,000, district population 30.000, us to sell them; made up to 80 inch; usec 7 ‘ N 
location central Illinois. P-510, Power, in locomotives, boats, engines, compres- ois ay. 
Old Colony Bldg., Chicago, IL sors, ice machines, autos, trucks, trac- : 
tors, ete.; are looking for distributors 
Michigan with mechanical knowledge; all or part . E 
time; real opportunity. Ever-Tyte, St. | FCR SALE E 
DRAFTSMAN wanted by electric motor Louis. | 
manufacturer. Should be familiar with — GENERATOR ‘i 
design and layout work on motors. Write —General Electric 135 Kw., 2o0-v.. «© 
giving experience, salary expected and PATENT ATTORNEY bearing, interpole, 2-wire. 
references. P-514, Power, Leader-News _ ~ Address inquiries to 
Bidg., Cleveland, Ohio. a Cc. L. owes nt cna 9 rata gg mood | W. W. Thornton, Purchasing Agent 
member Examining Corps, = ent | = aw wi “ > 
Washington | Office, McGill Bldg., Washington, D. C. | ee oe ee 
Inventors’ handbook sent upon request. | : eases 
CHIEF steam engineer for industrial plant | 
located on  Pacifie Coast, generating 
power and using steam for cooking and | f " was cane d U it 
drying purposes, Write fully stating 
ogg A 0 egg RR I Mg ransrormers Direct | onnecte Unit | 
and salary expected. P-505, Power, Immediate Shipment from Stock ee a ag 240 volt 
Mohr Bldg., San Francisco, Calif. All Single Phase, 60 Cycle with exeiter, switchboard and instru- 
SS —_— — — Kva. Type ments. In Al condition. 
14 10 West. Ss 2200 /220/110 "E VY 
EMPLOYMENT SERVICE 1 13 GE. _H  2200/220/110 ae Sa 
‘ : : : : 3 ©6100 West. outdoor 6600/2200 /2000 
SALARIED men seeking tentative offers of 12 250 A.C, outdoor 2300 /230/440 
new connections, are invited to communi- 15 250 West. outdoor 2300/460 
cate confidentially with the undersigned. 3 600 West.outdoor 600/1200/2400 FOR SALE 
who wi negotiate overtures without volt primary i i 
jeopardy to present connections, A pro- (6600 wolt eee Pulverized Coal Equipment . 
Pocaion: pep eter : 1—Size D Aero Pulverizer complete with 
fessional, ethical service, restricted to ondary) extra rotor and paddles. 
cg a ge ae I ren, "oe Guaranteed in First Claas Condition 1—coal BI ee st eng pte a 
. « « « s — a e € & 
fund of retaining fee to the client named ll good condition. Will be sold chea 
therein, if service is not satisfactorily OLD HICKORY POWDER PLANT a “si 














“SEARCHLIGHT” Service 


Is 


for You, Too 


T is to help you whenever you have a business 


It 


want. 


insures you, at an extremely small 


cost, the quickest and most effective delivery 
of your message to the men in this field who 
are most likely to be interested in your needs. 


Try it. 


Learn what “SEARCHLIGHT” really 


means to YOU. 


Agencies Wanted 
Agents Wanted 
Auction Notices 


Bids Wanted For Rent 
Books and Periodicals Franchises 
Buildings For Sale Help Wanted 


Business Opportunities 
Civil Service Opportunities 
Contracts-to-be-let 
Contracts Wanted 


Desk Room For Rent Partners Wanted 
Desk Room Wanted Patent Attorneys 
Educationa! 


Employment Agencies 
Foreign Business 
For Exchange 


Industrial Sites 
Labor Bureaus 
Machine Shops 
New Industries Wanted 


Patents For Sale 
Plants For Sale 
Positions Vacant 
Positions Wanted 
Property For Sale 
Proposals 

Receivers’ Sales 
Representatives Wanted 
Salesmen Wanted 
Specialties 
Sub-Contracts Wanted 
Water Front Property 
Work Wanted 


For Every Business Want 
Think “SEARCHLIGHT” First 


0170 
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THE MATHIESON ALKALI WORKS (INC.) 
offer for sale 


Surplus Equipment at their Saltville, Virginia Plant. 
Inspection can be made at any time. 


For prices and full information write to 
Saltville, Virginia. 








Rotary Filters, New: 


Generators: 
Taylor Stokers, New: 


Machines: 


Engines: 


Compressors: 


Engine. 


Evaporators, New: 4—Buflovak, rapid 


York Ammonia, Used 2—yYork Mfg. Co., 


circulation type, quadruple effect Evaporators 
and vapor bodies, 108 in. diam.x81-in, cylindrical length, com- 
plete with 24-in, Baragwanath Condensors, steam traps, vacuum 
and tank pumps, 


2—Rotary Filters, having diameter of 54 in. and width of 15 
in., equipped with circular, perforated plates and wire screens. 
Direct Current, New 4—Sprague Electric Co., 250-kw., 


250-v., Shunt type Engine 


Generators, complete with slate panels, with all instruments. 
5—3-Retort Taylor Stokers, complete with fans and engines, width 
of stokers 5 ft, 8 in, depth 9 ft. 
Producer Gas, New 1—Morgan Producer, Gas Machine, 10 ft., 0 in. diam., with 
rotary measuring feeder, water-cooled leveler, etc. 
Harrisburgh, Used 2—Harrisburg-Fleming, 
eylindersx15-in. 


Automatic Self-Oiling Engines, 16-in. 


stroke, 150 hp., at 228 r.p.m., equipped with 
44x24-in. rope drive sheaves, 15 grooves, for 1l-in. rope. 


14x21, vertical, 2 cylinder, single acting 
Ammonia Compressor, 65-ton refrigerating capacity, each 
driven by 20x21-in, horiz., single cylinder Corliss Valve Steam 


POWER PLANT 
BOILERS 


1—350 hp. B. & W. water tube, 205 Ib. in 
code States, 225 Ib. in noncode States, 
equipped with four retort Taylor Stoker. 
Diamond Soot Blower, all fittings and 
trimmings complete. 

1—00 hp. B. & W. cross drum_ water 
tube, equipped with Jones underfeed 
Stoker: complete, condition good. 

2—250 hp. B. & W. cross drum water tube, 
built 200 Ib. pressure; complete. 


ENGINE AND 
GENERATOR 


1—Buckeye cross compound, condensing, 
piston valve Engine, 85 hp., heavy 
duty type, direct connected to: 

1—200 kw., General Electric Generator, 3 
phase, 60 cycle, 240 volt. Unit com- 
plete with switchboard, instruments and 
exciter. 


FIRE PUMPS 


1—Laidlaw and Dunn underwriter’s Pump, 
16x8x10, capacity 500 gpm. 

1—Buffalo Fire Pump, 14x7x12, capacity 
500 gpm. 

We have purchased the above plant from 

The Orr Felt & Blanket Co. of Piqua, Ohio, 

and offer same for immediate delivery. 

This equipment is all in A-No. 1 operative 

condition. If interested, Wire, Write or 

Phone. 


Industrial Supply & 
Equipment Company 
Nitro, West Virginia 








CORLISS 
ENGINES 


18 x 36 Heavy Duty Design 
New and Like New 


Specifications and drawings sent upon 
request to Owner. 


Roy Brenholts, Trustee 
44 E. Broad St., Columbus. O. 


A.C. Engine Units—3 ph. 60 cy. 


1—315-kva., 240-v. Ridgway-Ridgway. 
1-—315-kva., 2200-v. Allis-Chalmers-Erie Ball. 
1—150-kva., 240-v. Westghse-Chand-Taylor. 
2— 70-kva., 240-v. Westinghouse-Ideal. 


D.C. Engine Generator Sets. 
75-kw. Westghse., dir. conn. to 14x13 Harrisburg. 
120-kw., 3-Brg.-Burke, belted to 16x16 Skinner. 
150-kw. Westghse., dir. conn. to 20x18 Harrisburg, 
200-kw. Westghse., dir. conn. to Harrisburg. 
400-kw. Ridgway, dir. conn. to Ridgway. 


A.C. & D.C. Motors. 
No. hp. r.p.m._ volts 
1—150 450 230 D.C. Burke, 3 bearing. 
i—100 750 230 D.C. Westinghouse. 
1—100-1200-440 A.C., 3 ph., 60 cy., G. E 
1—100 1200 440 A.C. 3 ph, 60 cy.,, G. EB 
Ii— 30 1200 220 A.C. 3 ph., 60 cy.,F-M sl. rg. 
1— 25 865 230 D.C. G. E., enclosed. 
I1— 20 650 230 D.C. Westinghouse. 


Moorhead Electric Machinery Co., 
127-129 Water St., Pittsburgh, Pa. 61 








FOR SALE 


Old Ben Equipment 
Released by Change to 
Electric Power 


Standard makes, good condition for 
all mining purposes. 
Send for complete illustrated descrip- 
tive Catalog. - 

This Is a Real Bargain Opportunity 


Old Ben Coal Corporation 
P. W. Beda, V. P. 


1845 Illinois Merchants Bank Bldg., 
Chicago, Ill. 





FOR SALE 


2—Type C, Constant Speed Squirrel Cage, 
750 hp., E. M. F. 220, 2 ph.. 60 cy., 
full load speed, 300 r.p.m., Motors. 
KIMBERLY-CLARK COMPANY, 
Neenah, Wisconsin, 


TURBINES 


1—300-kw., 41)0-v., 3-ph., 60-cy., 3600 rp.m, 
Westinghouse Generator to a Westinghouse- 
Parsons steam turbine, complete with Wheeler- 
Condenser & Engineering Co. Admiralty type 
condenser; also Blue Vermont marble panel 
for generator with three 600-amp. ammeters; 
one 100-amp D.C. ammeter; one 600-y. A.C. 
voltmeter on swinging bracket with exciter 
switch, main switch and rheostat. 

1—300-kw. Westinghouse, D.C. Generator, Serial 
No. 1821519, 900 r.p.m., 500 amp., 550- 
600 v., dir. conn, to No. 3292 Westinghouse 
steam turbine, 6000 r.p.m. This turbo gen- 
erator ‘could be used for belt drive by using 
pulley in place of generator. A new alter- 
nating current generator could be bought to 
replace the direct current machine and make 
a very fine unit. 

1—375-kva., 3-ph., 60-cy., 2300-v.,, 900 r.p.m. 
Westinghouse Generator connected through 
reduction gear to Westghse. frame 3EHNC 
turbine, condensing, with switchboard. 

2—500-kva., 2-ph., 60-cy., 2400-v., 3600 r.p.m 
Westinghouse-Parsons Turbo Generators, each 
with No. 1 LeBlane turbine-driven condenser, 
without switchboards. 

1—625-kva., 3-ph., 60-cy., 2300-v., 900 r.p.m 
Westinghouse Generator connected through re 
duction gear to a frame 6-EHC Westinghouse 
turbine with Westinghouse-LeBlane — turbine- 
driven condenser, with switchboard. 

1—6500-kva., 3-ph., 25-cy., 6600-v., 750 rp.m, 
Allis-Chalmers Generator to  Allis-Chalmers 
turbine, condensing type. 


GEORGE SACHSENMAIER CO. 


926-28-30-32 No. 3rd St., Philadelphia, Pa. 








FOR SALE 
BRAND NEW—VERY CHEAP 


TURBO GENERATOR 
UNIT 500 KW. 
Immediate Delivery 


R. POLIAKOFF 
709 Sixth Ave., New York, N. Y. 





FOR SALE 


4500 Ft. CONDENSER 


With Auxiliaries—Worthington—Surface 
15-ton, 71-ft. and %5-ton, 80-ft. Cranes. 
FS-509. Power 
1570 Old Colony Bldg., Chicago, Tl. 








FOR SALE 


COX STOKERS 


4—Type A, 7 ft., 8% in. wide, 9 ft., © in. 
long. (Never used.) 

3—Type B, 9 ft., 8% in. wide, 11 ft., 0 in. 
long. (Two used three months; one never 
used. ) 

Manufactured by the Combustion Engineering Com- 

pany. Standard equipment for hard coal. Fit any 

boilers approximately their size. Excellent com- 

plete equipments (Type A’s without drives; Type 

B’s with 1%-hp., D.C. Motors), for immediate 

delivery and at very attractive prices. 


GIBBS-BROWER COMPANY 
Paper and Pulp Mill Brokers 
261 Broadway, New York City 
166 W. Jackson St., Chicago, Il. 














FOR SALE AT A BARGAIN 


CORLISS ENGINES 


2—Monarch Cross Compound, size 
16x32x42 in. built for 160-lb. 
steam pressure, and 85 r.p.m. 
Manufactured by H. N. Strait Mfg. 
Co. Are in good condition. May 
be seen in operation. 


Kansas Portland Cement Co. 
1608 Federal Reserve Bank Bldg., 
Kansas City, Mo. 








FOR SALE 


1—90 K.W. 


ALTERNATING 
GENERATOR 
SET 


R. B. WHITACRE & CO. 
205 South Robert Street 
St. Paul, Minn. 
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BIG SAVINGS! 


HIGH-GRADE USED 


BOILERS 


Wide Range of Sizes, Types and Pressures at unusually attractive prices 
PARTIAL LIST 





No. H.P Vake Location No. H.P. Make Location 

2 813 lidge Moor Hopewell, Va. 1 250 Wickes. . . Hammond, Ind. 

9 600 Edge Moor Hopewell, Va. 1 250 Wickes..... rere . Hammond, Ind. 

2 550 Kdge Moor Carney’s Pt., N. J. l 250 . > % oo . Joliet, Ill. 

3 512 Stirling Class 8 No. 26... Carney’s Pt., N. J. 238 .Edge Moor Carney’s Pt., N. J. 
400 B. & W., 200-lb. pressure Fort Wayne, Ind 1 234 Edge Moor [15 5" Garney’s Pt.. N.J 

l 440 Kdge Moor West DePere, Wis 1 295 Geary , ee Chicago, Ill neha 

1 100 Stirling... Vincennes, Ind. 210 B&W ‘ ; *  "JoRet, Hl. 

1 100 B Ww. =. Mich. | I , TE. '9'4 Scotch Marine. ...... Whippany, N. J 

2 389 Heine a oe Springfie ld, O. I "93 ont 199 ...Edge Moor. heehee Carney’s Pt., N.J. 

3 2389 aoe West DePere, Wis 3—72 in. x 20 ft... .175 H.R. T +++... Williamsport, Pa 

: 350) Bo & W unten. Wines. t-<—77 im. & 8 Ht... . 000... . TE BROT. gv ccccncccs Dodge City, Kan 

1 350 ae ectam Bien | go |, oe SS ree West DePere, Wis. 

i 390 B&W. oan ‘Iphia, Pa. ee el ee 2 errr West DePere, Wis 

1 300 Wickes... West DePere, Wis. i—?2in. SIGR....900..... 0M. TF. . ck cesccccs.. Badge City, Bee 

1 300 Edge Moor . West DePe we, We. 1 —66 in. x 16 ft.. .100 ae 8 a eee Dodge City, Kan 

2 267 B. & W. Repauno, N. I ere 100 Smith H. R. T.. ... Carney’s Pt., N.J 

2 253 Stirling Class E No. 22.... Haskell, Ne 3 2—66 in. x 16 ft. .100 uw. R.T Chicago, Il. 


All of the above is our own stock and owned by us. 
Write us about your requirements, we can probably fill your order from stock not listed above. 


J. F. DAVIS & SONS COMPANY 


1122-1123-1124 Harris Trust Bldg., Chicago, IIl. 











Something 
of Interest! 


Yes sir, in the Searchlight Section there 
is something of interest for every reader. 


Watch the advertisements here. Any issue may 
hold just the opportunity you have been seeking, 
or one you would like to take advantage of. 





On the other hand, if you have an opportunity to 
offer others in this field—equipment, employ- 
ment, business, selling, etc.—you will find adver- 
tising it in the Searchlight Section the quick and 
efficient way to get the attention of interested 
persons. 


For Every Business Want 


Think “SEARCHLIGHT” First 


r) 
tw) 
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Serviceable Power Equipmen 






























| What Have You to Offer? | 


Power 

J TEE 
] Montgomery Street, anit Gity NI. 

= QO ee D. C. DIRECT CONNECTED 

= A. C. DIRECT CONNECTED Kw. Generator Engir Volts 
= UNITS 300 Cr.-Wheeler Watts-Campbell-Corliss 250 
= z rd Ride (3 wire) oe Ball, roe ag 
= . ¥ igway gway, side cran 2 

= “as ae — 60 — Unaflow Units 200 G.E. @wire) Ames 250-125 
= 4 2 zen. Flec. Erie, 4-valve 50 
= 625  Westghse. Parsons Bleeder type 50 kva. General Electric 3-ph., 200 Gen. Elec. Harrisburg 330 
= 625  Gen.Elec. Curtis turbine 60-cy. Alternator, direct con- 160 Gen. Elec. Skinner 125 
= 500 Gen. Elec. Skinner nected 12x12 Ames Unaflow 150 Ridgway Ridgway, 4-valve 125 
= 500  Westghse Parsons turbine Engine. 2 yrs. service. Like 150 Gen. Elec. Skinner 250 
= 500 Ridgway Ridgway, 4-valve new, $2000 io yg — re —- » ad 
= 5 Gen. Elec. Skinner Universal Uni. 2 ven. Elec arrisburg, side cran 25) 
B| = 470 Westghse. Parsons Turbine oe on ee Fg 128 
_ ps milton r 7 - = . a Ss “-~ 
= 375 Gen, — Gartia ee 100 Gen. Elec. Harrisbure Unaflow 125 
= 315 ; 2 F 75 Gen ec. arrisburg 125 
= 300 ucke’” =n" Ball, 4-valve 100 kva. Crocker-Wheeler 75 Wahse. (3 wire) Ames 250-125 
= 360 Gen. Elec. Harris Corl. = Lg ee. ~~ PI nig: oc -valve 250-125 
= . . . H (3 wire nner Uniflow 250-125 
| © Gen lee. Cute Turgine 3 Ph. 60 Cy. Alternator | $9} Gen bier” arabs “iB 
= 300 es Sk e e yen. Elec. Skinner 125 
= age ag ee dir. con. 13x12 Harrisburg 35 Gen. Elec. Harrisburg 250 
- 250 Allis-Chal. Allis-Chal. if = 7 Westghse. Ames 125 
~ 250 Gen. Elec. _Erie Ball, 4-valve Side Crank Engine. Al ty hee oe = 
= 240 Gen. Elec. Buckeye | ive ae A.C. BELTED GENERATORS 
= -— goa Ga tees | condition $2000. ion 3-Phase. 60-Cycle 

= 185 Gen. Elec. | Chuse, 4-valve 625 Allis-Chal 

= 175 Alllis-Chal. Allis-Chal. 600 (3) Gen. Elec. 

= 165  Westghse. Erie Ball 550 Allis-Chal 

= 4 Gen. Elec. — 4 V l i 540 Gen. Elec. 

-- U en. Elec me 500 Gen. Elec. 

: ign 6=- Gen. Eee. §9=—- Barrmbare, t-valve alve Unit 450 (2) Gen. Flee. 

= = Gen. Elec. —, 4-valve 187 kva. General Electric 3-ph., 400 Gen. Elec. 

= 100 th hrie Ball 60-cy._ Alternator, dir. con. +4 Got: 

= 100 Cr.-Wheeler Harrisburg ‘. 15x24 Erie Ball 4-valve Engine. 250 Wast aa 

s en. Elec Skinner Unaflow Seen ——- Immediate de- 200 Gen. Fec 

= 90 Gen. Elec. Ames Uniflow livery. $3250 150 Gen. Elec. 

= 75 Ridgway Ridgway | 100 Gen. Elec. 

= 75 Gen. Elec Skinner 75 Gen. Elec. 

= = Westahse. Skinner = 75 Westghse. 

n See a8 Boilers, Engines, Motors and Generators oo — 

= 50 (2) Gen. Elec. Ames Uniflow All sizes. Write for information 7 sen. Flee. 

= 35 Gen. Elec. Skinner Uniflow 37 36 — 

« 
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TRANSMISSION 


New and Used Dodge Equipment 


For Immediate Delivery 
Shafting—Cold Rolled Steel—All sizes and 
lengths. 


Shaft Hangers—All types and sizes. 


Bearings—Capillary, Ring and Standard 
Oiling. 
Pillow Blocks, Friction Cluteches—Dodge 


Split, Solid and Jaw 
Collars—Solid, Split and Thrust. 
Pulleys—Split and Solid, Cast Iron, 
and Wood. 
Bushings, Grease Cups. 


Write for Details and Prices 


OLD HICKORY POWDER PLANT 


Old Hickory, Tennessee 


Steel 





200 Kw. 


FOR SALE 
240 Volt 
Direct Current 


Bullock Generator 


directly connected to 
18x36 Heavy Duty 
Allis-Chalmers Corliss Engine, 
125 r.p.m. 


MARVIN BRIGGS, Inc. 


167 Sixth St., Brooklyn, N. Y. 


BOILERS 


3—400-hp. Heine Water Tube, 200 lb. A.S.M.E. 
stoker fired. 

1—300-hp. Heine Water Tube, 150 Ib., hand 
fired. 

2—175-hp., 72-in.x20-ft. Keeler horiz. return 


tubular, 125 Ib. 
6—150-hp., 72-in.x18-ft. 

horiz. return tubular, 
1—150-hp. locomotive 

pressure A.S.M.E. 


THE Q’BRIEN MACHINERY (CO. 


113 N. Third St., Philadelphia, Pa. 
Long Distance Bell Phone: Market 0727 
Cable Address: OBRIEN, Philadelphia. 


Coatesville, 125 Ib. 


type boiler, 125 Ib. 

















USED MOTORS 


Offered At Bargain Prices 
3 Phase, 60 Cycle 


Quan. H.P. Type Volt Speed Make 
7 1 B 440 1200 G.E. 
35 74 ©CS170931-A 440 1200 West 
44 74 13-D 440 1200 A.C 
2 74 1 form 440 900 G.E 
5 10 440 900 G.E 
3 10 17-G 140 1200 A.C, 
3 10 17-C 440 1200 A.C. 
10 15 17-K 440 1200 A.C. 
4 15 440 720 G.E. 
1 5 IiformM 440 900 G.F. 
1 30 20-G 40 1800 A.C, 
{ 30 CS 140 1200 West 
6 30 KT 332 440 1200 GLH. 
4 40 MT 326-¥ 140 1200 G.F. 
2 40 440 1200 We st 
2 75 CS160874-A 440 1800 West 
1 150 CS179274-B 2200 1800 West 
2 300 tformK 2200 1200 G.E 


Single Phase, 60 Cycle 
2 10 RI-627 220/110/1800 G.E. 
All Motors in Excellent Condition 


OLD HICKORY POWDER PLANT 


Old Hickory, Tennessee 








CORLISS ENGINE 
(Hamilton Type) 


125-lb. steam press. 
14 ft., 10 in. 
dia., 6-in. bore. 
electrical 


100 hp., 26x42; 85 r.p.m.; 

Rope Drive Sheave on engine, 

Sheave on Jack Shaft, 

Complete with slack 
safety stop. 


56 in. 


rope device and 


Two Westinghouse 550 Volt D.C. 


GENERATORS 


200 kw., 100 amp, 34.5-in. 
with 33-in. face. 

Each ef- the above Generators have Generator Panel 
with Rheostat, Volt Meter and Ammeters, also 
two panels equipped for two circuits each. 


510 r.p.m.; pulley, 


One Herron & Bury Mfg. Company’s 


AIR COMPRESSOR 


lass—CCS, size 10x16x10x10, No. 326. 


THREE CLUTCHES—tThe clutches are in good 
condition and will transmit at least 400 hp. 
KIGHT PEDESTALS WITH BEARINGS, Floor 

type with bearings for 6-in. shaft. 


The above can be seen at our Plant 


The Morgan Engineering Co. 


Ohio 


Alliance, 











FOR SALE—IMMEDIATE DELIVERY 


BOILERS 


2—66-in.x16-ft., Frost Mfg. Co., 
quadruple riveted Tubular Boilers. 
fronts, complete with flat 


butt-strap 
Full flush 
grates and all 


regular fittings. Also one 45-in.x110-ft. 
smoke stack made of %-in. plate, complete 
Y breeching. I-beam supports for boilers. 


PUMP 


1—7x44%x8 duplex boiler feed. 


FEED WATER HEATER 


1—400-hp., closed. 
CORLISS ENGINE 
1—20x42-in., heavy duty Wisconsin, camplete 


with all fittings 


GENERATOR 


1—22%-kw., 125-v., D.C 
» 


, Westinghouse, belted. 
1—2-panel slate 


switchboard for above generator. 
1ll above practically new and 
in perfect operating condition 
. 
Republic Box Company 


925 N. Halsted St., Chicago, II. 
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Get Our 
PRICES! 


On Power House Equipment 


BOILERS 


"9—S8"23-hp. Stirling Boilers, type M-30, 


“O00 Ibs. pressure, with Westinghouse 
8 retort stokers, Buffalo stoker en- 
zines, Vulcan soot cleaners, 100,000 
cu. ft. capacity forced draft fans, 


Bailey flow meters, and all accessories. 


BOILER FEED PUMPS 


t—Alberger-Curtis Boiler Feed Pumps, 


8 in., 8 stage, 1050 g.p.m. capacity at 
#65-ft. head. Mounted on common 


base and direct connected to 
Alberger-Curtis Steam Turbines, 150 
Ib. working pressure against 1 ¥ 
back pressure. 


FORCED DRAFT FANS 


5—Buffalo Forced Draft Fans, type T-D 
9%, 100,000 cu. ft. capacity, direct 
connected by flexible coupling to 225- 
hp. Moore Steam Turbines and reduc- 
tion gear. Mounted on common base. 


FEED WATER 
HEATERS 


1—Webster, Class B. Feed Water Heater. 
Capacity 11,000 B.H.P. Size 10 ft. 5 
in. high x 9 ft. 10 in. wide x 8 ft. 7 
in. deep. 

7—Patterson-Allen Closed 
Capacity 30,000,000 B.T.U. per hour, 
170 gal. water per minute. Size 44 
in. diameter x 10 ft. 2 in. long. 

5—Patterson-Allen Closed Water Heaters. 
Capacity 8,000,000 B.T.U. per hour, 
126 gal. water per minute. Size 24 in. 
diameter x 8 ft. 6 in. long. 


CORLISS ENGINES 


10—350-hp., 18x36-in. Allis-Chalmers Sim- 
ple Corliss Engines, heavy duty, double 
eccentric, right and left hand. Fly- 
wheel 11 ft. x 32 in. Operated at 140 
Ibs. steam pressure, 1% Ibs. gauge 
back pressure. Richardson-Phoenix oil- 
ing system. 


COMPRESSORS 


t{—15-26x20x24-in. 


= 
cS 


Water Heaters. 


Compound Duplex, 
Laidlaw, Dunn-Gordon Compressors. 
Feather valves. Pressure 80 Ibs. Ca- 
pacity 2,570 cu. ft. at 150 r.p.m. : 

2—9 4%, x5x10-in., right and left hand, air 
jacketed, steam driven Compressors. 
Operated at 150 Ibs. pressure. Receives 
air at 120 Ibs. pressure and delivers at 
300 Ibs. pressure. 


ACCUMULATORS 


9—42x11%4x50-in. Hydro-pneumatic Ac- 
cumulators, designed for 3,000 Ibs. air 
service and 4,000 Ibs. water service. 
Low pressure Improved Watson-Still- 
man Automatic Regulator Accumulator 
Stops. 





Write for prices and specifications. 


OLD HICKORY POWDER PLANT 
Old Hickory, Tennessee 


ELECTRICAL 
EQUIPMENT 


MOTOR GENERATOR 
SETS 


t—Burk Electric Co. Units, 50-hp., 3-ph., 
60-cy.. 440-y., 900 r.p.m., Type EM-7 


Motor, direct connected with flexible 
coupling to 35 kw., 92-92-v., 380 
amp., 850 r.p.m. generators. Cutler 


Hammer Field Rheostat, General Elec- 
tric Type CR1034, Form H3 Starting 
Compensator. 

1—No. 5 Allis-Chalmers Jet Type Vertical 
High Vacuum Condenser with self- 
contained 20-in. double runner sub- 
merged type water removal pump. 


DIRECT CURRENT 
GENERATORS 


1—Sprague Electric Works, 40 kw., 125 
v., direet current, compound wound, 
belted generator. 

1—Crocker-Wheeler 35 kw., 125 v., direct 
current, belted generator. 


TRANSFORMERS 


3—600 kva. Westinghouse Transformers 
(40° C.) Outdoor type, 60 cy., single 
phase, 600-100-2400 v. primary, 6600 
Vv. secondary. Complete with oil. 
Transformers arranged with taps for 
starting 300-hp., 22200-v., 3-ph. motors. 
Transformers on new A.I.E.E. rating 
at 55° C., 750 kva. 

15—250 kva. Westinghouse Outdoor Type 
Transformers, 2300-460 v., 60° ey., 
single phase, Style 159463-A. 

12—250 kya. Allis-Chalmers Outdoor Type 
Transformers, 2300-230-440 v., 60 ey., 
single phase. 

38—100 kva. Westinghouse S.K. Trans- 
formers, outdoor type, 6600-2200-2000 
v., 60 ey., single phase. Style No. 
822262 -A. 


SINGLE PHASE, 60 CYCLE 


2—-10 kva. General Electric Type H 
Transformers, 2200 to 110-220. 


13—10 kva. Westinghouse Type S Trans- 
formers, 2200 to 220-110. 


"2—15 kva. General Electric Type § Trans- 
formers, 2200-220-110. 


Get Our Prices! 


OLD HICKORY POWDER PLANT 


Old Hickory, Tennessee 


Real Bargains 
BOILERS 


4—525 hp. B. & W., 165 Ibs., Rohney 
Stokers. 

6—440 hp. B. & W., ASME code, 200 Ibs. 
practically new. Murphy Stokers and 
Diamond Soot Blowers 


2—440 hp. B. & W., 200 Ibs. Murphy 
Stokers. 

3—330 hp. Heine, ASME, 180 lb., Detroit 
Stokers. 


1—350 hp. Stirling. 175 Ibs. hand fired. 
2—207 hp. Geary, 170 lbs. hand fired. 
2—175 hp. Atlas, 150 Ibs. hande fired. 

aa hp. 72x18 H. R. T., Ohio Std., 125 


ROTARY CONVERTERS 


1—300 kw., G. E., type HCC, 275 v. D.C.. 
6 phase, 60 cycle, 2300/4000 v. A.C. 

1—150 kw., G. E., type HCC. 275 v. D.C. 
3 phase, 60 cycle, 2300/4000 v. A. C. 


A. C. GENERATORS 


3 phase, 60 cycle. 

1—625 kva., Allis-Chalmers, 220 volts. 
120 r.p.m. D.C. 24x42 Corliss Engine. 

1—625 kva., Westinghouse, 2300 volts, 
150 rpm. D.C. 18x38x30 Hamilton 
Corliss Engine. 

1—500 kw., G.E., 480 volts, 3600 r.p.m. 
condensing Horizontal Turbine. 

1—400 kw., G. E. 220 v., 1800 r.p.m., 
non-condensing Horizontal Turbine. 

1—300 kva., Burke, 480 volts, 200 r.p.m. 
D.C. 20x20 Erie-Ball Corliss Valve 
Engine. 

1—175 kva., Burke, 480 volts, 257 r.p.m.. 


D.C. to 16x16 Erie-Badjl Automatic 
Engine. 

1—62% kw., Lincoln, 480 volts. D.C. 
11x12 Chandler & Taylor Automatic: 


Engine. 


D. C. GENERATORS 


1—300_ kw., Triumph, 250 volts, D.C. 
15x28x30 Hamilton Corliss Engine. 
1—150 kw., Allis-Chalmers, 125 volts, D.C. 

18x18 Skinner Engine. (Also for 250 


v.) 
2—100 kw., Western Elec... 125. volts, 


Ss. + ae Skinner Engines. (also for 
250 v. 
1—75 kw., G. E., 250 volts, D.C. 14x14 


Tdeal Engine. 
1—50 kw., Triumph, 125 volts, D.C. 11x12 


Skinner. 
1—17% kw., Triumph, 125 volts, D.C. 


8x8 Troy Engine. 


The Randle Machinery Co. 


1768 Powers Street, 
Cincinnati, Ohio 


| 














USED OIL ENGINES 
First class condition, some practically new 
20, 35, 40, 50, 65, 85, 100, 120, 140, 150, 
200, 225, 280 and 500-hp., used oil engines. 
GAS ENGINES 
30, 125, 300, 650 hp. 
Write for prices 
ROBERT P. KEHO 


E 
7 E. 42nd St., N. Y. City Tel.. Vanderbilt 9595 








2—New 750 hp. Stokers 


$5.00 per H.P. 
Green Chain Grate with Arches, etc. 
Can be made larger or smaller. 
3—New 408 hp. Heine Boilers 
With Harrington Stokers, etc. 
100 hp. Portable Boilers 100-150 Ibs. 
i—New 1150 hp. Boilers 250 Ibs. 


2—New 72 in.x20 ft. HRT Boilers 

Mass. Code 125 Ib. with Suspension. 
93 kva. and 187 kva. 240-480 v., 60 ey., 
3 ph. Engine Sets Exceptional Bargains 


Send Us Your Inquiries Elec. Equip. 


ROSS POWER EQUIP. CO. 


Indianapolis, Ind. 








FOR SALE 


TURBINE 


i—200-hp. Kerr Horizontal Mixed 
Pressure Type, directly connected 
to reduction gear unit. Speed 
: suitable for belt transmission. Jet 
: type condenser included. 


For Details Address 


The West Jersey Paper 
Mfg. Co. 


Camden, N. J. 














FOR SALE 
1—Turbo Generator Set 


300 kw., 250 v., D.C., complete with Wheeler Rotrex Vacuum Pump 
and 30-in. Wheeler Barometric Condenser with generator panel and 
cable connections, mixed flow design. 


CARBON STEEL COMPANY, Pittburgh, Pa. 
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AMERICAN KRUPP 


System-Diesel Engine Company _ 


Exclusive Representatives 
for 


KRUPP 


Diesel Engines 
45 to 4000 B. H. P. 
Established Reliability 
in Continuous Service 


Highest Economy 
on All Available Fuels 


71 














Prompt 
Deliveries 
on All Sizes 


All Parts 
Subject to 
Wear 
Stocked in 
New York 
City 


Write Us for Full 
Information 
4 cylinder ‘‘Krupp”’ Diesel Engine 550 B.H.P. at 235 r.p.m. 


American Krupp System-Diesel Engine Company 
165 Broadway, New York Telephone Cortland 4334 





PUT 





A Man Who is Nowin Maine may 
be the Man You Need in Texas 








The man for the 
job — wherever he 
may be — can be 
located through the 


Gauges — 
The kind you forget! 











Trouble-free service is not the 
only feature of S.S.P. Water 
Gauges. Their durableness, 
their simple ruggedness, makes 
it possible for you to install 
them and forget them. They 
are simplicity itself, yet they 
embody ten distinct features 
of superiority. The point is 
that they’re different and 
they’re better! 








Searchlight Section 


“SEARCHLIGHT” ads 


locate experienced men 











for responsible positions 
everywhere. They give a 
wide choice of candidates. 








Made in both chain and hand oper- 
ated types. May we tell you more 
about them? 











For Every Business Want 


“Think SEARCHLIGHT First” 


0134 


S.S.P. MANUFACTURING Co. 
565 Washington Blvod., Chicago 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Used in the Power Plant Field 


with Names of Manufacturers and Distributors 


Please refer to the Buying Section for addresses of concerns listed in this directory. 


See Last Page for Alphabetical Index 














Aftercoolers and Receivers, 
Air 

Alberger Heater Co. 

Chicago Pneumatic Tool Co. 


Air Chambers 
Hercules Float Works 


Air Conditioning 
Sturtevant Co., B. F. 


Alarms, Low Water 
Lunkenheimer Co. 
Wright-Austin Co. 


Alternators 
Allis-Cha!lmers Mfg. Co. 
Alternators, Turbo 
Allis Chalmers Mfg 
General Electric Co. 
Kerr Turbine Co 
Ridgway Dyn. & Eng. Co. 
Terry Steam Turbine Co. 


Arches, Flat 
Brady Conveyors Corp. 
Hofft Co., M. A. 
Liftak Fire Brick Arch Co. 


Arches, Suspended 
Bigelow Arch Co. 

Detrick Co., M. H. 

Hofft Co., M. A. 

Illinois Stoker Co. 
Jointless Fire Brick Co. 
Liptak Fire Brick Arch Co. 
McLeod & Henry Co. 


Ardometers 
Bacharach 
Co. 


Industrial Inst. 


Asbgates and Hoppers for 
Pulverized Fuel 
Baker, Dunbar Co. 


Ash Handling Machinery 
(See Coal and Ash Hand- 
ling Machinery) 


Ash Tanks, Cast Tron 
Baker, Dunbar Co. 


Baffle Walls 

Engineer Co. 

Liptak Fire Brick Arch Co. 
McLeod & Henry Co. 
Power Plant Efficiency Co. 


Baffles, Boiler 
Betson Plastic 
Engineer Co 
Harbison- Ww alker 

tories Co 
King Refractories Co. 
Power Plant Efficiency Co. 
Baffles, Monolithic 


Betson Plastic Fire Brick Co. 
King Refractories Co. 


Fire Brick Co. 


Refrac- 


Bearings 
Hoyt Metal Co. 
Magnolia Metal Co. 


Belting 

Garlock Packing Co. 
Greene, Tweed & Co. 
Quaker City Rubber Co. 
Rhoads & Sons, J. E. 
Belting Conveyor 


Jeffrey Mfg. Co. 
Keasbey & Mattison Co. 


Belting Leather (Waterproof) 
Rhoads & Son, J. E. 


Belting, Rubber 
Quaker City Rubber Co. 


Bins 

Blaw-Knox Co 

brown Hoisting Machy. Co. 
Blowers, Centrifugal 

Coppus Eng. Corp. 

Carling Turbine Blower Co. 


General Electric Co. 

Green Fuel Economizer Co. 
Jeffrey Mfg. Co. 

Kerr Turbine Co. 
Sturtevant Co., B. F. 

Terry Steam Turbine Co. 
Wing Mfg. Co., J. 


Blowers, Fan 

American Blower Co. 
Buffalo Forge Co. 

Clarage Fan Co. 

Coppus Eng Corp. 

De Laval Steam Turbine Co. 
Engineer Co. 

General Electric Co. 

Green Fuel Economizer Co 
Jeffrey Mfc. Co 


Nute, McGehee, Geary 
Power Turbo-Blower Co. 
Sturtevant Co., B. F. 
Terry Steam Turbine Co. 
Wing Mfg. Co.., J. 


Blowers, Forced Draft 
American Blower Co. 
Ruffalo Forge Co. 

Carling Turbine Blower Co. 
Clarage Fan Co. 

cCoppus Eng Corp. 

Jeffrey Mfg. Co. 

Mc Cleve-Brooks Co. 
Sturtevant Co., B. F. 

Wing Mfg. Co.. 


Blowers, Induced Draft 
Buffalo Forge Co. 
Clarage Fan Co. 
Coppus Eng Corp. 
Jeffrey Mfg. Co. 
Sturtevant Co., B. F, 
Blowers, Steam Jet 
Schutte & Koerting 


Blowers, Turbine 

Carling Turbine Blower Co. 
Coppus Eng Corp. 
Ingersoll-Rand Co. 

Kerr Turbine Co. 

Moore Steam Turbine Corp. 
Nute, McGehee, Geary Co., 
Power Turbo-Blower Co. 
Sturtevant Co., B. F 

Terry Steam turbine Co. 
Wing Mfg. Co., L. J 


Boiler Fronts 
McClave-Brooks Co. 


Boiler Insulation 
Celite Products Co 
Keasbey & Mattison Co. 


Co., 


Boiler Setting 

Ballard, Sprague & Co. 
Betson Plastic Fire Brick Co. 
Cokal Stoker Corp. 
Continental Chimney Co. 
Detrick Co.. M. H. 

Green Fire Brick Co., A. P 
Illinois Stoker Co 

Jointless Fire Brick Co 
Liptak Fire-Brick Arch Co 
McLeod & Henry Co. 
Naismith & Son. Geo. 
Queen’s Run Refractories Co. 


Boiler Tube Cleaners 
(See TubeCleaners. Boiler) 
«See Soot Blowers) 
Boiler Tubes 
Babeock & Wilcock Tube Co. 
Pittsburgh Steel Products Co. 


Boilers, Cross-Drum 
Edge Moor Iron Co. 
Boilers, Heating 
Oil City Boiler 


Boilers, Portable 
Erie City Iron Works 
Page Boiler Co. 


Boilers, 


Works 


Return Tubular 
Cokal Stoker Corp. 

Connery & Co. 

Delany & Co., P. 

Erie City Iron Wks. 
Newburg Steam Boiler Works 
Smith & Sons Co., Samuel 
Union Iron Works 

Vogt Machine Co.. Henry 
Walsh & Weidner Boiler Co 


Boilers, Vertical Water Tube 
Rabeock & Wilcox Co 
Casey-Hedges Co. 


Erie City Iron Wks. 


O’Brien Boiler Wks. Co., J. 
Wickes Boiler Co 

Boilers, Waste Heat 

Edge Moor Iron Co. 
Boilers, Water Tube 
Abendroth & Root Mfg. Co. 
Babeock & Wilcox Co. 
Badenhausen, Phillips 


Brunswick-Kroeschell 
Casey-Hedges Co 
Connelly Boiler Co., D. 
Edge Moor Iron Co. 
Erie City Iron Works 
Ladd Co., Geo. T 
Lasker Iron Wks. 
O'Brien Boiler Wks. 
Oil City Boiler 
Page Boiler Co 
Springfield Boiler Co. 
Union Iron Works 

Vogt Machine Co.. Henry 
Walsh & Weidner Boiler Co. 
Wickes Boiler Co. 


vo. 


Co., J 
Works 


Books 
McGraw-Hill Book Uo. 


Breechings 
Connery & Co. 
Smith & Sons Co., Samuel 


Brick, Fire 
Betson Plastic Fire Brick Co. 
Green Fire Brick Co., A. P. 


Harbison-Walker Refracto- 
ries Co. 

King Refractories Co. 

McLeod & Henry Co. 

Queen's Run Refractories Co, 


Brick, Insulating 

Celite Products Co. 
Bucket cote. P'voted 
Jeffrey Mfg. 

Link-Belt ty 


Buckets, Clam Shell 
Blaw-Knox Co. 

Brown Hoisting Machy. Co. 
Hayward Co. 

Industrial Works 
MeMyler-Interstate Co. 
Orton & Steinbrenner Co. 


Buckets, Orange-Peel 
Hayward Co. 
Industrial Works 
MeMyler Interstate Co. 


Burners, Oil 

Coen Co. 

Combustion Eng. Corp. 
National Airoil Burner Co. 
Peabody Engineering Corp. 
Schutte & Koerting 


Bushings 
Magnolia Metal Co. 


Caps, Hand Hole 
Key Boiler Equipment Co. 


Car Pullers, 
and Hand 
Gifford-Wood Co. 


Castings, Brass and Iron 
Builders Iron Foundry 
Neemes Bros. 
Nute, McGehee, 
Castings, Grey Iron 
Fuller-Lehigh Co. 
Cement, Asbestos 
Keasbey & Mattison Co 
Cement, Iron 
Smooth-On Mfg. Co. 


Cement and Mortar for Fire 
Brick 
Betson Plastic 


Electric Capstan 


Geary Co., 


Fire Brick Co 


Green Fire Brick Co., A. P. 
Harbison-Walker Refrac- 
tories Co. 


Jointless Fire Brick Co 
King Refractories Co. 
McLeod & Henry Co. 


Cement, Pipe Joint 
Key Boiler Equipment Co 
Smooth-On Mfg. Co. 


Chain Drive 
Jeffrey Mfg. 
Link-Belt Co 
Morse Chain Co. 


Co 


Chimneys (See Stacks) 


Clamps, Pipe 
Yarnall-Waring Co. 


Clutches, Friction 
Allis-Chalmers Pe. 
Caldwell Co.. W 
Moore & White co. 


Coal 
Pennsylvania Coal & Coke Co, 


Coal Agitators 
Ellis Co.. W. E. 


Coal and Ash Handling 
Machinery 
Beaumont Co., R. H. 
Blaw-Knox Co. 
Brady Conveyors Corp. 
Brown Hoisting Machy. Co. 
Combustion Engineering Corp 
Detrick Co H. 
Gifford-Wood Co. 
Hagan Corp. 
Hayward Co. 
Hunt Co., C. W. 
Jeffrey Mfg. Co. 
Link-Belt Co. 
MeMyler-Interstate Co. 


Co. 


Coal Bunker Lining 
Wailes Dove-Hermiston Corp, 


Coal Bunkers 

Beaumont Co., R. 

Brown Hoisting Machy. Co. 
Link-Belt Co. 


Coal Crushers 

Beaumont Co., R. H. 

Brown Hoisting Machy. Co. 

Fuller-Lehigh Co. 

Gifford-Wood Co. 

Jeffrey Mtg. Co. 

Link-Belt Co. 

Orton & Steinbrenner Co 

Worthington Pump & Mchy. 
Corp. 


Coal Equipment, Powdered 
Combustion Engineering Corp. 
Erie City Iron Wka. 
Fuller-Lehigh Co. 

Jeffrey Mig. Co. 


Coal Spreaders 
Universal Coal Spreader Co. 


Cocks, Brass and Iron Body 
Homestead Valve Mfg. Co. 


Cocks, Gage 
Jenkins Bros. 


Cocks, Steam 

Dart Mfg. Co., E. M. 
Homestead Valve Mfg. Co. 
Lunkenheimer Co. 

Merrill Co. 


Coke 


Pennsylvania Coal & Coke Co. 


Combustion Chamber, 
Back Arch 


Betson Plastic Fire Brick Co. 


Cokal Stoker Corp. 
Detrick Co.. M. H. 
Jointless Fire Brick Co. 
McLeod & Henry Co. 


CO. Recorders and Flue Gas 
Analysis Instruments 
Chadburn Engineering Co. 
Foxboro Co., Inc., The 
Republic Flow Meters >. 
Tagliabue Mfg. Co., C. 
Uehling Instrume nt Co. 


Commutator Compound 
Ohio Grease Co. 


Commutator Resurfacer 


Ideal Commutator Dresser Co. 


Commutator Stones 


Ideal Commutator Dresser Co. 


Compressors, Air 
Allis-Chalmers Mfg. Co. 
Bury Compressor Co. 
General Electric Co. 
‘ngersoll-Rand Co. 
“ordberg Mfg. Co. 
Worthington Pump & Mchy. 
Corp. 


Compressors, Ammonia 
Ingersoll-Rand Co. 


Condensers 

Aliis-Chaimers Mfg. Co. 
Carbondale Machine Co. 
Elliott Co. 

Griscom-Russell Co. 
Ingersoll-Rand Co. 

Ross Heater & Mfg. Co. 
Schutte & Koerting 

Wheeler Mfg. Co., C. H. 
Wheeler Cond'r & Eng. Co. 
Worthington Pump & Mchy. 


Corp. 
Westinghouse Elec. 
oO. 


Condensers, Barometric and 
Combine 

Buffalo Steam Pump Co. 

Elliott Co. 

Ingersoll-Rand Co. 


Condensers, Jet 

Buffalo Steam Pump Co. 
Elliott Co. 

Ingersoll-Rand Co. 
Schutte & Koerting 
Wheeler Mfg. Co.. C. H. 


Condensers, Surface 
Alberger Heater Co. 
Elliott Co. 

Ingersoll-Rand Co. 


Conduits, Underground 
Ric-Wil Co. 


& Mfg. 


Controllers, Draft 
Engineer Co. 


Controllers, Electric 

General Electric Co. 

Westinghouse Elec. & 
Co. 


Converters, Synchronous 
Allis-Chalmers Mig. Co 


Conveyors, Belt 
Beaumont Co., R. H. 
Brown Hoisting Machy. Coc 
Chain Belt Co. 

Jeffrey Mig. Co. 


Conveyors, Coal and Ash 

(See Coal and Ash Hand 
ling Machinery) 

Conveyors, Portable 

Jeffrey Mfg. Co. 

Link-Belt Co. 

Conveyors, Portable Belt 

Gifford-Wood Co. 

Coolers 

Griscom-Russell Co. 

Vogt Mach. Co., He 


Coolers, Oil 
Alberger Heater Co. 
Griscom-Russell Co. 


Mig 


ory 


Cooling Plants and Ponds 
Binks Spray Equipment 
Spray Engineering Co. 
Yarnall-Waring Co. 


Co 


Cooling Towers 
Stocker, George J. 
Wheeler Condenser & 
Engineering Co. 
Wheeler Mfg. Co., C. H. 


Couplings, Flexible Shaft 
Allis-Chalmers Mfg. Co. 
Dexter Co., I. H. 


Couplings, Shaft 
Dexter © i. 3 
Covering, Boiler 
Betson Plastic Fire Brick Co 
Celite Products Co. 

Keasbey & Mattison Co. 


Covering, Pipe 

Celite Products Co. 
Johns-Manville, Ine. 
Keasbey & Mattison Co. 
Ric-Wil Co. 


Covering, Underground Steam 
*ipe 


Ric-Wil Co. 
Wyckoff & Son Co., A. 
Cranes 


Brown Hoisting Machy. Co. 
Link-Belt Co. 
Orton & Steinbrenner Co. 


Cranes, Bridge 
McMyler Interstate Co. 


Cranes, Locomotive 
Brown Hoisting Machy. 
Industrial Works 
MeMyler-Interstate Co. 


Cutouts, Electric 
General Electric Co. 


Cutters, Boiler Tube 
(See Pipe Cutters) 


Cylinder Boring Bars and 
Reboring 
Underwood Corp., H. B. 


Dampers 
Clarage Fan Co. 
Sturtevant Co., B. F. 


Deaerator 
Elliott Co. 


Dealers, Machinery 
Brenholtz, Roy 
Briggs, Marvin 
Carbon Steel Co. 
Kehoe, Robt. P. 
Mathieson Alkali 
Moorhead Electric 
Morgan Engr. Co. 
O’Brien Machy. Co. 
Old Hickory Powder Plant 
Poliakoff. R. 

Power Machinery Exchange 
Randle Machinery Co. 

Ross Power Equip. Co. 
Sachsenmaier, Geo 
Weatherly Fdry. & “Mfg. Co 


Co. 


Works 


Mehy. Co 


Die Stocks 

Curtis & Curtis Co. 

Toledo Pipe Theading Mach. 
Co. 
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CENTRIFUGAL PUMPS 


FOR CONDENSER SERVICE 


Fora good many years Allis- 
Chalmers Centrifugal Pumps have 
been used for supplying the cool- 
ing water for condensers. Pumps 
which are suitable for this exact- 
ing service can be depended upon 
to do your pumping work of most 
any kind reliably and with a min- 
imum of attention. 














\S-CHALMERS 


MANUFACTURING COMPANY 


Milwaukee, Wisconsin, U. S. 
BULLETIN 1632F SENT ON canoe. 
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Distilling Plants (Water) 
Griscom-Russel!l Co 
Sugar Apparatus Mfg. Co. 


Doors, Ash Pit 
Brady Conveyors Corp. 


Draft, Mechanical 

(See Blowers, Fan) 
Dressing, Belt 
Cling-Surface Co 
Keystone Lubricating Co. 
Rhoads & Sons, J ‘ 


Dressing, Rope 
Cling-Surface Co. 


Drills 


Chicago Pneumatic Tool Co 
Ingersoll-Ranc Co 

Jeffrey Mfg. Co. 

Drop Forgings 

Vogt Machine Co.. Henry 


Dynamometers 
Wheeler Mfg. Co., C. H. 


Dynamos (See Generators) 


Economizers 

Alberger Heater Co 

Green Fuel Economizer Co. 
Power Specialty Co. 
Ejectors 

Chaplin-Fulton Mfg. Co 
Penberthy Injector Co. 


Schutte & Koerting 
Sherwood Mfg. Co. 
Ejectors, Air 


Croll-Reynolds Engr. Co. 
Elliott Company. 


Ejectors, Sewerage 
Blackburn-Smith Corp. 


Electric Generating Sets, 
Steam Turbine 


Allis-Chalmers Mfg. Co. 
General Electric Co 

Moore Steam Turbine Co. 
Ridgway Dyn. & Eng. Co. 


Sturtevant Co., B. F. 
Terry Steam Turbine Co. 


Elevators and Conveyors 
Beaumont Co., R. H. 
Brown Hoisting Machy. 
Gifford-Wood Co. 

Jeffrey Mfg. Co. 
Link-Belt Co 

Orton & Steinbrenner Co. 


Co. 


Fname 
Wailes Dove-Hermiston Corp. 


Engineering Service 
(See Directory) 


Engine Repairs 
Lammert & Mann Co. 
Underwood Corp.. H. B. 


Engine Stops 
Strong Carlisle & Hammond 
Engines, Corliss 

Chuse Eng. & Mfg. Co. 


Engines, Diesel 

American-Krupp System 
Diesel Engine Co 

Busch-Sulzer Bros.-Diesel 
Engine Co. 

Nordberg Mfg. Co 


Worthington Pump & Mchy. 


Corp. 


Engines. Gas and 011 
Busch-Sulzer Bros.-Diesel En- 
gine Co. 
Chicago Pneumatic 
Ingersoll-Rana Co 
Otto Engine Works 
Sturtevant Co., B. F. 


Tool Co. 


Engines, Pumping 


Worthington Pump & Mchy. 


Corp. 


Encines, Steam 


American Blower Co. 


Chicago Pneumatic Tool Co. 
Chuse Eng. & Mfg 

Clarage Fan Co 

Erie City Iron Wks. 


Filer & Stowell Co. 
Fitchburg Steam Engine Co. 
Nordberg Mfg. Co 
Oil City Boiler Works 
Ridgway Dyn. & Eng 
Sturtevant Co., B. F 


Co. 


Worthington Pump & Mchy. 


Corp. 


Engines. Una-Flow 

Chuse Eng. & Mfg. Co. 
Filer & Stowell Co. 
Kingsford Fdy. & Mach. Co. 
Nordberg Mfg. Co. 


Evaporators 


Bethlehem Shipbuilding Corp. 


Croll-Reynolds Engr. Co. 
Griscom-Russell Co. 

Ross Heater & Mfg. Co 
Sugar Apparatus Mfg. Co. 
Wheeler Cond. @ Eng. Co. 
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Exhaust Heads 

Burt Mfg. Co. 

Direct Separator Co. 
Hoppes Mfg. Co. 
Patterson-Kelley Co. 
Sturtevant Co., B. F. 
Swartwout Co. 

Watson & McDaniel Co. 


Expansion Joints 
Griscom-Russell Co. 
Howard Lron Works 


Fans, Exhaust and Ventilator 
(See Blowers. Fan) 


Feed Water, Make Up Plants 
Conveyors Corp. of America 
Griscom-Russell Co. 


Filters, Feed Water 
Blackburn-Smith Corp. 
Ellictt Co. 
Griscom-Russell Co. 


Filters, Oil 

Bowser & Co., Inc., S. F. 
Burt Mfg. Co. 

Elliott Co. 

Nugent & Co., Wm. W. 


Filters, Oil System 
Bowser & Co., Inc., S. F. 


Filters, Oil, Removal 
Permutit Co. 


Filters, Water 
International Filter Co. 
Permutit Co. 
Scaife & Sons Co., Wm. B. 


Firebox Blocks 

Harbison-Walker Refrac- 
tories Co. 

McLeod & Henry Co. 


Fittings, Ammonia 
Greene, Tweed & Co 
Vogt Hachige G.. 
York Mfg. 


Fittings, Steei 
rare Piping & Equipt. 
0. 


Henry 


Flanges 

Dart Mfg. Co.. E. M. 
Jefferson Union Co. 

Jenkins Bros 

Pittsburgh Piping & Equipt. 


o. 
Vogt Machine Co., Henry 


Floats 
Hercules Float Works 
Floor Gratings 

Irving Lron Works 


Flooring, Fire-Proof 
Irving Iron Works 
Mitchell-Tappen Co. 


Flooring, Ventilated 
Irving lron Works 
Mitchell-Tappen Co. 


Forges 
Buffalo Forge Co. 


Foundations, 


Machinery 
Ballard, 


Sprague & Co. 


Fuel Oil Systems 

Coen Co. 

Combustion Eng. Corp. 
National Airoil Burner Co. 
Peabody Engineering Corp. 
Schutte & Koerting 


Furnace Construction 


Jointless Fire Brick Co. 
Furnace Arches 
Betson Plastic Fire Brick Co. 


Bigelow Arch Co. 
Cokal Stoker Co. 
Detrick Co.. M. H 

Hi eee Walker Refractories 
Hoftt Ce.. BM. A. 

Liptak Fire Brick Arch Co. 

Queen's Run Refractories Co. 


Furnace Linings 


Betson Plastic Fire Brick Co 
Green Fire Brick Co., A. P. 
Harbison-Walker Re frac- 


tories Co. 
Jointless Fire Brick Co 
Queen's Run Refractories Co. 


Furnaces 
Automatie Furnace Co. 
Cokal Stoker Corp. 


Detroit Stoker Co. 
Fuller-Lehigh Co. 
Hofft Co.. M. A. 

Illinois Stoker Co. 


Furnaces, Bagasse & Wood 
Burning 


McClave-Brooks Co. 


Furnaces, Incinerator 
McClave-Brooks Co. 


Fuses 
General Electric Co. 


Gage Cocks 
(See Cocks, Gage) 


Gage Glass, Guards and 
Shields 

Roger= Co.. H. 

Ss. S. P. Mfg. ag 


Gaae Glass << “oe 
S. S. P. Mig. Cc 


ras Glasses 

Garlock Packing Co. 
Libbey - sag Mfg. Co. 
Rogers Co., H. 


Gages, Differential 
Bailey Meter Co. 


Gages, Draft : 
Bacharach Industrial Instr. 
so. 


Bailey Meter Co. 

Bristol Co. 

Foxboro Co., Inc., The 
Peabody Engineering Corp. 
Taylor Instrument Co's. 
Uehling Instrument Co. 


Gages, Pressure 
American Schaeffer 
berg Corp. 
Bristol Co. ; 
Crosby Steam Gage 


& Buden- 


& Valve 


Ine., The 
Instrument Co’s. 


JU. 
Foxboro Co.. 
Taylor 


Gages, Recording 

American Schaeffer & 
Budenberg Corp. 

Bristol Co. 

Foxboro Co., Inc., The 


Gages, Vacuum 
Bacharach Industrial Instr. 


Oo. 

Bristol Co. 

Greene. Tweed & Co 
Uehling Instrument Co. 


Gages, Water 

Crosby Steam Gage & Valve 
Co. 

Greene. Tweed & Co. 

Jenkins Bros. 

3. S. P. Mfg. Co. 


Gas Exhausters 
General Electric Co. 


Gaskets 

Eureka Packing Co. 
Garlock Packing Co 
Greene, Tweed & Co. 
Jenkins Bros 
Keasbey & Mattison 
Smooth-On Mfg. Co. 


Gates, Bin 

Brown Hoisting Mchy. Co. 
yates, Coal & Ash Bin 
Baker, Dunbar Co 
Beaumont Co., R. H. 
Conveyors Corp. of America 
Jeffrey Mfg. 

Link-Belt Co. 


Gears ; 

De Laval Steam Turbine Co. 
Earle Gear & Machine Co 
General Electric Co. 
Poole Engrg. & Machine 


Gears, Reduction 
Link-Belt Co. 

Moore Steam Turbine Co. 
Poole Engrg. & : oe 
Sturtevant Co., B. 


Co 


Co. 


Generating Sets 
General Electric Co. 


Generator Coolers 
American Blower Co. 
Ridgway Dyn. & Eng. 
Spray Engineering Co. 
Sturtevant Co., B. F. 


Co. 


Generators, Electric 
General Electric Co. 
Kerr Turbine Co. 
Ridgway Dyn. & Eng. 
Sturtevant Co.. B. F 
Terry Steam Turbine Co. 
Westinghouse Elec. & 
Co. 


Co. 
Mfg. 


Governors, Pressure 
Fessenden Ellis Co. 
Northern Equipment Co 


Governors, Pump 
Chaplin-Fulton Mfe. 
Davis Regulator Co., G. M 
Fisher Governor Co. 
Northern Equipment Co. 
Squires Co. 

Wright-Austin Co. 


Co 


Graphite 
Garlock Packing Co. 
Greene. Tweed & Co. 


Grates 

Armstrong Mfg. Co. 
Babeock & Wilcox Co 
Cokal Stoker Corp. 


Combustion Eng. Corp. 
Cyclone Grate Bar Co. 
Delany & Co., P. 
Fiynn & Emrich Pag 
McClave-Brooks Co. 
Marion Mch.. Fdry. 
Co. 
Neemes Bros. 
Newburgh Steam Boiler Wks. 
Nute, McGehee, Geary Co., 
Ine. 
Feemeetion Grate 


0. 
Vogt Machine Co., 


& Supply 


& Supply 
Henry 


Grates, Round 
McClave-Brooks Co. 


Gratings, Flooring & Subway 
Irving lron Works 
Mitchell-Tappen Co. 


Grease 
Keystone Lubricating Co. 
Ohio Grease Co. 


Grease Extractors 
Blackburn-Smith Corp. 
Elliott Co. 
Griscom-Russell Co. 


Grinders, Air & Elec. Portable 
Chicago Pneumatic Tool Co. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


Heaters, Domestic 
Alberger Heater Co. 
King Constr. Co. 
Stewart Heater Co. 


Heaters Feed Water 
Alberger Heater Co 
Croll-Reynolds Engr. 
Elliott Co 
Griscom-Russell Co 
H. S. B. W. Cochrane Corp. 
Hoppes mitg, Co 

King Constr. Co. 
Patterson-Kelley Co. 


Pormutit Co 
& Mfg. 


Co. 


Ross Heater 
Stewart Heater Co. 
Swartwout Co. 
Webster & Co.., 
Wheeler Cond. 


Co. 


Warren 
& Eng. Co. 


Heaters, Oil 
Alberger Heater Co. 
Griscom-Russell Co. 


Heating & Ventilating 
Systems 

Clarage Fan Co. 

Sturtevant Co., B. F. 

Webster & Co., Warren 


Hoists, Air 
Chicago Pneumatic Tool Co. 


Hoists. Electric 
Beaumont Co., R. H. 


Hoppers. Coal and Ash 
Baker, Dunbar Co. 
Beaumont Co., R. H. 
Jeffrey Mfg. Co. 
Link-Belt Co. 


Hose, Air 
Chicago Pneumatic Tool Co. 


Hose. Rubber 
Quaker City Rubber Co. 


Hydrants, Fire 
Howard Iron Works 


Iee Machine Repairs 
Underwood Corp.. H. 


Ice and Refrigerating Ma- 
chinery. (See Refrigerat 
ing Machinery) 


Indicators, Speed 
Biddle, James G. 
Zernickow, O. 


Indicators, 

Bacharach 
Co. 

Crosby 


Steam Engine 
Industrial Instr. 


Steam Gage & Valve 


“o. 
Robertson & Sons, J. L. 


Injectors 

Jenkins Bros. 
Penberthy Injector 
Sherwood Mfg. Co. 


Keys, Machine Self-Fitting 
Smith-Serrell 

Ladder-treads, Non-Slipping 
Irving Iron Works 


Lamps, Are | 
General Electric Co. 


Co. 


Lamps, Incandescent 
General Electrie Co. 


Lubricants — 
Keystone Lubricating Co. 


Lubricators, Cylinder 
Greene, Tweed & Co. 
Keystone Lubricating Co 
Ohio Grease Co. 
Sherwood Mfg. Co. 





Vol. 58, No. 26 


Lubricators, Force Feed 
Bowser & Co., Inc., S. F. 
Greene. Tweed & Co. 
Ingersoll-Rand Co. 
Lunkenheimer Co. 
Penberthy Injector Co. 
Powell Co.. Wm. 


Lubricators, Sight Flow 
Bowser & Co., Inc., S. F 


Machine Work, Special 
Griscom-Russell Co. 
Lammert & Mann Co. 


Metal, Bearing 
Hoyt Metal Co. 
Magnolia Metal Co. 


Meters, Air 

Bailey Meter Co. 

Builders Lron Foundry 
General Electric Co. 
Republic Flow Metera Co 


Meters, Boiler 
Bailey Meter Co. 
Republic Flow Meters Co. 


Meters, Coal 
Bailey Meter Co. 


Meters, Electric 
General Electric Co. 


Westinghouse Elec. & Mfg 
Co. 


Meters, Feed Water 
Bailey Meter Co. 

Builders Iron Fdry. 
Republic Flow Meters Co. 
Yarnall-Waring Co. 


Meters, Flow 
Cory & Son, Chas. 
Bailey Meter Co. 
Builders au Fdry. 

S. B. W.-Cochrane Corp. 
Repubic low Meters Co. 
Yarnall-Waring Co. 


Meters, Gas 

Bailey Meter Co. 

Buiiders Tron Foun 
General Electric Co 
Republic Flow Meters Cc 


Meters, Oil 

Builders Ion Foundry 
General Electric Co. 
Republic Flow Meters Co 


Meters, Steam 

Bailey Meter Co 

Builders Iron Foundry 
General Electric Co. 
Republic Flow Meters Cc. 


Meters V-Notch 

Bailey Meter Co. 

H. S. B. W. Cochrane Corn 
Yarnall-Waring Co. 


Meters, Water 

Bailey Meter Co. 

Builders Iron Foundry 
General Electric Co. 

H. S. B. W. Cochrane Ton: 
Hoppes Mfg. Co. 

Republic Flow Meters Co. 
Yarnall-Waring Wo. 


Motors, Electric 

General Electric Co. 
Sturtevant Co.. B. F. 
“noms Elec. & Mfg 


Motors, Water 
Roto Co. 


Oil Diesel Engine 
Empire Refineries, Inc. 


Oil, Fuel ‘ 
Empire Refineries, Inc. 


Oil and Grease Cups 
Keystone Lubricating Co 
Lunkenheimer Co. 

Ohio Grease Co. 
Penberthy Iniector Co. 
Powell Co m. 


Oil, Lubricating 
Keystone Lubricating Co. 


Oiling Devices ond Systems 

Bowser & Co., F., Rich 
ardson-Phenix Siw 

Burt Mfg. Co. 

Elliott Co 

Nugent & Co., Wm. W. 

Oil Reclaimers 

Bowser & Co., Ine., S. F. 


Oil Reservoirs 

Burt Mfg. Co. 

ote. Telescopic & Centrif- 
uga 

Bowser & Co., Inc., S. F. 


Oilers, Sight Feed & Multiple 
Bowser & Co., Inc., y. 


Lunkenheimer Co. 
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Just Out! 


A plain, practical book on 
Diesel Engine construc- 
tion, installation, test- 

ing, operation, main- 
tenance and 
repair— 
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DIESEL ENGINES 


By Lacey H. Morrison 
of the Editorial Staff of Poaver 
598 pages, 6x9, 385 illustrations, $5.00 net, postpaid 


Every power-plant engineer will find it well worth while to look 
into Morrison’s DIESEL ENGINES. 


This book shows you in actual figures what results other engineers 


are securing from Diesel Engine installations. It gives you in every 
chapter methods, suggestions and kinks that will help you get the 
most out of Diesel Engines. It is a complete guide to Diesel Engine 
operation, testing, maintenance and repair. 


The book discusses all available types of 
Diesel and_ solid-injection engines—de- 
scribes them in detail—compares power 
requirements—and with actual figures ex- 
plains what can and cannot be expected 
from Diesel Engines. 


An Operating Handbook 


This book is an operating handbook. It covers construction, 
installation, testing, operation, lubrication, maintenance, re- 
pair—it gives facts and figures about where DIESEL EN- 
GINES should be used—and how—and why. It offers 
methods, suggestions, kinks on everything from starting the 
engine to stopping it and on everything that does, or may, 
come up between. 





CONTENTS 


Fuel Injection Valves 
Fuel Pumps 
Governors 

Air Compression 
Cooling Systems 
Diesel Fuel Oils 
Lubrication 
Airless Injection Oi] Engines 
Indicating the Diesel Engine 
Operating Procedure 

Testing of Oil Engines 

Marine Rules and Regulations 


Introduction 

Internal Combustion Engine 

The Diesel Cycle 

Diesel Engines of the United States 
Economie Status of the Diesel 
Oil Engine Installation 

Frames 

Cylinders and Cylinder Heads 
Pistons and Piston Rings 
Connecting Rods 

Main Bearing Crank Shafts 
Admission and Exhaust Valves 


Systems 


The chapter on Indicating the Diesel Engine is alone worth 
the price of the book to any power plant engineer. The 
whole book is full of sound practical advice on the proper 
care and adjustment of Diesel Engine parts in order to 
secure economical and efficient service. 


Examine it for ten days free 


Let us send you this book for ten days free. Look it over— 
read it—see for yourself how valuable it is—get the DIESEL 
ENGINE angle of your own work. And then you can keep 
it or send it back as you think best. You need send only the 
coupon—but send it now. 





oe 


Some of the topics covered: 


The Diesel Engine among internal combustion engines, 

Where the Diesel should be used and why. 

Indicating the Diesel Engine. 

Constructing the Diesel Engine. 

Diesel Engine Mechanism, 

Starting, operating, and stopping Diesel Engines, 

Cooling Systems. 

Lubrication and Lubricants. 

Testing the engine. 
All topies receive complete treatment—for instance the chapter on 
Diesel Engine Operation starts with a discussion of the eleven 
points to keep in mind in starting a Diesel Engine. Then it goes on 
to explain: 

—causes of failure to ignite 

— insufficient fuel 

—testing the spray valve 

—compression too low 

—fuel injection too late 

—cylinders too cold 

—loss of compression 

—how to stop the engine 

—how to keep the exhaust clean 

—how to prevent knocks or pounds 

—Cooling water 

—why the engine smokes when running 

—what causes speed of engine to fall below normal 

—air pressure 

—how to care for valves. 
The book is practical throughout, thorough from cover to cover— 
and describes every available type of Diesel Engine in all its details, 
large and emall. 


F c0e Grominalion Coupen 
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McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. 

You may send me on 10 days’ approval: Morrison’s Diesel Engines, 
$5.00 net postpaid. I agree to remit for the book or return it post- 
paid within 10 days of receipt. 

..T am a regular subscriber to Power. 
er re rr Trt ye 
POE kk 0. 6. & 6.0.6 We MIO WOR CNS O 8S Oo FG Oe Hi OO Ole OR Oe ee 21 Saw ONS 
eT ee ee eee 
Official Position... cscs ccccccscvcccccccvcceseseseseceseces 
Name of Company ....cccccccccccccccccccesccccescsccsevcees 

(Books sent on approval to retail purchasers in’ the U.S, and 
Canada only.) P. 192-059-023 
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Packing, Asbestos 
Keasbey & Mattison Co. 


Packing, Condenser Tube 
Crane Packing Co, 


Packing, Flexible Metallic 
Crane Packing Co. 


Packing, Hydraulic 
Chesterton Co.. A. 

Crane Packing Co. 

Eureka Packing Co 
Garlock Packing Co 
Walker & Co., Ltd., James 


Packing, Metallic 

Crane Packing Co. 

Eureka Packing Co. 
France Packing Co. 
Garlock Packing —" 
Merrill & Co., Wm. 

Walker & Co., Ltd., _-_ 


Packing, Piston 
Crane Packing Co. 


Packing, Pump Valve 
Garlock Packing Co. 


Packing, Rod 

Chesterton Co.. A. W. 
Crane Packing Co. 
Eureka Packing Co. 
France Packing Co. 
Garlock Packing Co. 
Greene, Ty.eed & Co. 
Merrill & Co., Wm. B. 
Quaker City Rubber Co. 


Packing Sheet 

Eureka Packing Co. 
Garlock Packing Co. 
Greene, Tweed & Co 
Jenkins Bros. | 

Keasbey & Mattison Co. 
Quaker City Rubber Co. 
Walker & Co., Ltd.. James 


Packing, Valve Stem 
Crane Packing Co. 
Eureka Packing Co. 
France Packing Co. 
Garlock Packing Co. 


Paints , 
Wailes Dove-Hermiston Corp. 


Pipe 

Midwest Piping & Supply Co 
National Valve & Mfg. Co. 
Urbauer Atwood Co 


Pipe Bending 
- “am Pipe Bending Mach. 


0. 

National Valve & Mfg, Co. 

wee Piping & Equipt. 
0. 


Pipe, Brass & Copper 
Scovill Mfg. Co. 
Pipe Coils 


Abendroth & Root Mfg. Co. 
Superheater Co. 


Pipe Cutting and Threading 
Tachines 

Curtis & Curtis Co. 

Toledo Pipe Threading Mach. 


Co. 
Trimont Mfg. Co. 


Pipe Fittings 

Jefferson Union Co. 

Pittebursh Piping & Equipt. 
‘0 


Pipe Joint Paste 
Key Boiler Equipment Co. 


Pipe, Wood 
Wyckoff & Son Co., A. 


Piping, Contractors 

Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Reading Iron Co. 

Urbauer Atwood Co. 


Piping Fabricators 
Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Urbauer Atwood Co. 


Piping, High Pressure 

Midwest Piping & Supply Co. 
National Valve & Mfg. Co. 
Pitwecursh Piping & Equipt. 


so. 
Urbauer Atwood Co. 


Planimeters 
Robertson & Sons, J. L. 
Plant Communication System 
Cory & Son, Chas. 


Pneumatic Tools 
Ingersoll-Rand Co. 


Power Transmission 
Machinery 

Allis- Chalmers Mfg. Co 

Link-Belt Co. 

Morse Chain Co. 
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Psychrometers, Recording 


Foxboro Co., Inc., The 
Pulleys 
Caldwell Co., W. EB. 


Greene, Tweed & Co. 
Link-3elt Co. 


Pumps, Air 

Croll-Reynolds Co., Inc. 
Elliott Co. 

Wheeler Condenser & Eng. 


Co. 
Wheeler Mfg. Co., C. H. 


Pumps, Boiler Feed 
Aldrich Pump Co. 
Allis-Chalmers Mfg. 
Coppus Eng Corp. 
Dean Bros. Co 
Earle Gear & Machine Co. 
Ingersoll-Rand Co. 
Lecourtenay Co. 

Moore Steam Turbine Corp. 
Morris Machine Works 
Platt Llron Works 

Warren Steam Pump Co. 


Co. 


Pumps, Centrifugal 

Alberger Pump & Conden- 
ser Co 

Aldrich Pump Co. 

Allis-Chalmers Mfg. Co. 


Coppus Eng Corp 
De Laval ae Turbine Co. 


Earle Gear & Machine Co. 
Ingersoll-Rand Co 
Kingsford Fdry. & Mch. Co. 


Lecourtenay Co. 

Manistee Iron Works Co. 

Moore Steam Turbine Corp. 

Morris Machine Worke 

Taber Pump Co 

Terry Steam Turbine Co. 

Worthington Pump & Mchy. 
Corp. 


Pumps, Condenser 
Elliott Co. 


Pumps, Deep Well 
Westco-Chippewa) Pump 


Pumps, Elevator 
McGowan Co., J. H 


Co. 


Pumps. Force Feed (See 


Lubricators) 


Pumps, Mine 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 


Pumps, Oil 

Coen Co 

McGowan Co., J. H. 

Sherwood Mie. Co. 

Worthington Pump & Mchy. 
Corp. 


Pumps, Powe 

Buffalo Steam “Pump Co. 
King Constr. . 
McGowan Co., 5. Bi. 
Platt Iron Works 
Stewart Heater Co. 
Warren Steam Pump Co. 


Pumps, Rotary 
Taber Pump Co. 


Pumps, Steam 

Aldrich Pump Co. 

Buffalo Ste - Pump Co. 

Dean Bros. Co. 

McGowan Co., J. H. 

Manistee Iron Works Co. 

Warren Steam Pump Co. 

Westco-Chippewa Pump Co. 

Worthington Pump & Mcehy. 
Corp. 


Pumps, Turbine 
Allis-Chalmers Co. 

Kerr Turbine Co. 

Moore Steam Turbine Corp. 
Terry Steam Turbine Co. 


Pumps, Vacuum 
Croll-Reynolds Co., 
Dean Bros. Co. 
Elliott Co 
Ingersoll-Rand Co. 
Warren Steam Pump Co. 


Ine 


Pumps, Water-Works 
Allis-Chalmers Mfg. 


Pi wane Feed Water 

H. 8. W. Cochrane Corp. 
lh s “Mfe. Co 
International Filter Co. 
Permutit Co 

Webster & Co.. Warren 
Yarnall-Waring Co. 


Co. 


Purifiers, Steam 


Andrews-Bradshaw Co. 


Pyrometers 

Bacharach Industrial Instr. 
Co. 

Bristol Co. 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Co.’s 

Uehling Instrument Co. 


Recorders, Draft 
Bacharach Industrial 
Co. 


Instr. 


Recorders, Vacium 


Bachareah Industrial Instr. 
0. 


Refrigerating Machinery 
Carbondale Machine Co. 
Ingersoll-Rand Co. 
Vogt Machine Co.. 
York Mfg. Co 


Blast 


Henry 


Regulators, Furnace, 
sas 


Hagan Corp. 


Regulators, Blower 
McClave-Brooks Co. 


Regulators, Damper, Draft 
and Fan 

Fessenden-Ellis Co 
Hagan Corp. 
Robertson & Sons, J. L. 
Regulators, Feed Water 
Mason Regulator Co. 
Northern Begegent Co. 
Squires Co., E. 


Regulators, Gas 
Davis Regulator 
Hagan Corp. 


Co., G. M. 


Regulators, Pressure 
Atlas Valve Co. 
Chaplin-Fulton Mfg. Co. 
Davis Regulator Co., G. M 
Engineer Co. 
Fessenden-Ellis Co. 

Fisher Governor Co. 
Hagan Corp. 

Mason Re eg} Co. 
Squires Co., E. 
Tagliabue nfs. Co., C. J. 
Taylor Instrument ‘Co's 
Watson & McDaniel Co. 


Regulators, Pump 
Edward Valve & Mfg. Co. 
Hagan Corp. 

Mason Regul!lator Co. 
Northern Equipment Co. 
Squires Co., C 


Regulators, Stoker 
Hagan Corp. 


Regulators, Temperature 
Foxboro Co., Inc., The 
Hagan Corp. 

Sarco Co. 
Tagliabue Mfg. Co., 
Taylor 


C. d.. 
Instrument Co's 


Ropaiee. Engine 
Fitehburg Steam Engine Co 
Underwood Co., H. B. 


Reservoirs, Oil 
Coatesville Boiler Wks. 


Rheostats 
General Electric Co. 


Rope 
American Mfg. Co. 
Rope Transmission 
American Mfg. Co. 
Hunt Co.. C. W. 
Link-Belt Co. 


Wire 
American Mfg. Co. 
American Steel & Wire Co. 


Rubber Goods 
Quaker City Rubber Co. 


Safety Steps 
Irving Iron Works 


Rope, 


Screens, Shaking & Kevolving 
Gifford-Wood Co. 
Link-Belt Co. 


Second-hand Equipment 
Brenholtz, Roy 

Briggs, Marvin 

Carbon Steel Co. 

Kehoe, Robt. P. 
Mathieson Alkali Works 
Moore & MacDonald 


O’Brien Mechy. Co. 

Old Hickory Powder Plant 
Poliakoff, R. 

Power Machinery 
Randle Machinery 
Ross Power Equip. 
Sachsenmaier, Geo. 


Exchange 
Co. 
Co. 


Separators, Air 
Direct Separator Co. 
Elliott Company. 
Griscom-Russell Co. 


Separators, Ammonia 
Elliott Co. 

Gifford-Wood Co. 

Jeffrey Mfg. Co, 

Wnited Machine & Mfg. Co. 


Separators, Oil 

Coen Co. 

vireet Separator Co. 
Elliott Co. 
Griscom-Russell Co. 
H. S. B. W. Cochrane 


Corp. 


Milwaukee Steam App. Co. 
Robertson & Sons, J. L. 
Swartwout Co. 

United Machine & Mfg. Co, 
Wright-Austin Co. 


Separators, Steam 
Andrews-Bradshaw Co. 
Direct Separator Co 
Elliott Co. 
Grascom-Russell Co. 

H. S. B. W.-Cochrane 
Milwaukee Steam J: 
Nicholson & Co., 
Patterson-Kelley Co. 
Robertson & Sons, J. L 
Swartwout Co. 

United Machine & Mfg. 
Wright-Austin Co. 


Corp. 
Co. 


Co 


Skimmers, Boiler 
Yarnall-Waring Co. 


Soot Blowers 
Nute, McGehee, 


Co., 
Ine. 


Geary 


Spray Nozzles - Cooling 
Plants and Ponds 


Stacks, Metal 
Connery & Co. 
Schutte & Koerting 

Smith & Sons Co., Samuel 
Union Iron Works 
Walsh & Weidner 


Stacks, Radial Brick 
American Chimney Corp. 
Ballard, Sprague & Co. 
Continental Chimney Co. 
Kellogg Co., M. W. 


Boiler Co. 


Steel Plate Work 
Blaw-Knox Co. 
Erie City Iron Wks. 
Union Iron Works 


Stokers, Chain and Traveling 
Grate 

Babcock & Wilcox Co. 

Combustion Engineering 
Corp. 

Illinois Stoker Co 

Rosedale Fdry. & Mach. Co. 

United Machine & Mfg. Gu 


Stokers, Hand — ited 
Armstrong Mfg. C 

Cokal Stoker Baie. 
Flynn & Emrich Co. 
Gibby Engineering Co. 


A 
Marion Machine Foundry & 
Supply Co 
McClave-Brooks Co 
— Grate & Suppiy 
0. 


Stokers, Hopper Feed Hand 
Operated 
McClave-Brooks Co. 


Stokers, Overfeed. Front In- 
clined and “Vv” ~~ 
ae ow ptm Mfg. 
Cokal Stoker > ang 
Detroit Stoker Co. 
McClave-Brooks Co 


Westinghouse Elec. & Mfg. 
Co. 

Stokers, Underfeed, Multiple 
Retort 


American Engineering Co. 
Netroit Stoker Co 


Riley Stoker Co.. Sanford 

Westinghouse Elec. & Mfg. 
Co. 

Stokers, Underfeed, Single 
Retort 

Cokal Stoker Corp. 

Combustion Engineering 
Corp 


Detroit Stoker Co. 
Sturtevant Co., B. F. 


Strainers, Oil 
Bowser & Co., Ine., 
Elliott Co. 
Griscom-Russell Co. 
Sarco Co. 


S. F. 


Strainers, Pump Suction 
Blackburn-Smith Corp. 
Elliott Co. 


Strainers, Water 
Blackburn-Smith Corp. 
Elliott Co. 

Rosedale Fdry. & Mach. Co. 
Sarco Co. 


Superheaters 

Babcock & Wilcox Co. 
Power Specialty Co. 
Superheater Co. 


Switchboards 

General Electric Co. 

Westinghouse Elec. & 
Co. 


Mfg. 


Switches and Circuit Break- 
ers, Electric 

General Electric Co. 

Western Electric Co. 
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Gachemeters p 
as wcalle u. 

Foxboro Co., Ine., The 

Zernickow, 0. 


Tanks 

Caldwell Co., W. E. 
Connery & Co. 

Erie City Iron Works 
Union Iron orks 

Walsh & Weidner Boiler Co 


Tanks, Copper 
Hercules Float Works 


Tape ’ 
General Electric Co. 


Thermometers 

American Schaeffer & 
Budenberg Corp. 

Sarco Co. 

Taylor Instrument Co’s. 

Tagliabue Mfg. Co., C. J. 


Thermometers, Flee Gas 
Bailey Meter Co. 


Thermometers, Recording 
American, Schaeffer & Buden- 
berg Corp. 
Bailey Meter Co. 
Inc., The 


Foxboro Co., 
Sarco Co. 

Tagliabue Mfg. Co., C. J. 
Taylor Instrument Co’s. 


Transformers 
Allis-Chalmers Mfg. Co. 
General Electric Co. 


Transmission Machinery 
(See Power Transmission: 
Machinery) 


Traps, Compressed Air 
Armstrong Machine Works 
Sterling Engr. & Mfg. Corp 
Templeton Mfg. Co. 


Traps, Grease 
Armstrong Machine Works 


Traps, Non-Return 
Armstrong Machine Works 
Bundy Steam Trap Co. 
Sarco Company 

Sterling Engr. & Mfg. Co. 
Templeton Mfg. Co. 


Traps, Return 
Bundy Steam Trap Co. 
Morehead Mfg. Co. 
Sterling Engr. & Mfg. 
Templeton Bros. Inc. 
Templeton Mfg. Co. 


Corp. 


Traps, Radiator 


-American Schaeffer & Buden- 


berg Corp. 

Davis Regulator Co. G. M 
Golden-Anderson Valve Spe- 
cialty Co. 
a. o. . W. 
Jenkins Bros. 

Morehead Mfg. Co. 
Nicholson & Co., W. H. 
Reliance Gauge Column Co. 
Sarco <. 
Schutte 
Squires Co. 
Swartwout Co. 
Templeton Bros. Inc. 
Watson & McDaniel Co. 
Webster & Co.. Warren 
Wright-Austin Co. 


Cochrane Corp 


& Koerting Co. 
Cc. E. 


Traps, Steam 

Armstrong Mach. Works 
Bundy Steam Trap Co. 
Davis Regulator Co., G. M. 
Elliott Co. 

Fisher Governor Co. 
Milwaukee — App. Co. 
Nason Mfg. 

Schutte & oe ting 
Sterling Engr. & Mfg. Corp. 
Templeton Mfg. Co. 
Yarnall-Waring Co. 


‘raps, Vacuum 

Armstrong Machine Works 
Bundy Steam Trap Co. 
Morehead Mfg. Co. 
Sterling Engr. & Mfg. Corp. 
Templeton Bros. Inc. 
Templeton Mfg. Co. 


Treads, Safety 
Irving Iron Works 
Mitchell-Tappen Co. 


Tube Cleaners, Boiler 
Rosedale Fdry. & Mach. Co. 
Roto Co. 

Yarnall-Waring Co. 


Tubes. Condenser 

Scovill Mfg. Co. 

Wheeler Condenser & Eng’g 
0. 


Tubing 
Scovill Mfg. Co. 


Turbines, Steam 


Allis-Chalmers Mfg. Co. 


Carling Turbine Blower Co. 
Coppus Eng Corp. 








December 25, 1923 
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In 30 Years the Only Repair 





Also 


Manufacturers of 


Erie City Vertical 
Water Tube Boilers, 
Erie City Horizontal 
Water Tube Boilers, 

The “Economic” 

Boiler, Erie City 

Pulverized Coal 


Equipment 











Engine Required Was 


One New Crank Pin 


With the exception of Sundays and holidays, this engine has been running day and 
night. ‘The steam cylinder has never been rebored,” the letter from the user con- 
tinues, “and it is as smooth on the inside as a mirror. ‘The piston is tight and the 
poppet valves have never been ground. Nothing has been done to the valves as 
hey remain tight.... 1 expect this engine will run for another thirty years.” 


Isn’t this pretty good evidence of the economy of the poppet valve engine? 


Of course you know the LENTZ is a world-famous type of poppet valve engine. 
Many consider it the most perfected type. Since the LENTZ did not appear on 
the market until 1900, there is no way to judge how long LENTZ Engines will last 
except by reference to the service record of a similar type of engine such as we have 
mentioned here. Many LENTZ Engines after more than 20 years continuous 
service still show as good economy as when first installed. 


The test reports and other data in the “LENTZ Engine Bulletin” furnish con- 
clusive evidence of the advantages of the LENTZ over all other makes of prime 
movers. .dsk for Bulletin O000-A. 





Y IRON 


EST. 1840 
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De Laval Steam Turbine Co. Valves, Blowoff Homestead Valve Mfg. Co. ¥aives, Radiator Valves, Throttle 
General Electric om apm: ees | > Yarnall-Wariag Co. Webster & Co.. Warren Golden-Anderson Valve Spe. 
Kerr Turbine Ny Sdward Valve Mfg. Co. TERI a ; . : 
Moore Steam Turbine Corp.  Ellictt Co Valves, Gate Le, Dees cialty Co. 
Ridgway Dyn. & Eng. Co. Homestead Valve Mfg. Co. Chapman Valve Mfg. Co. Golde 1 n Val Valves, Two- me Four-Wa 
Sturtevant Co., B. F Jenkins Bros. Greene, Tweed & Co. wer = — _— we Spe Nicholson & Co., W. . 
Terry Steam Turbine Co. Lunkenheimer Co. Jenkins Bros. M Regulator C 
Westinghouse Elec. & Mfg. Powe Go. wm. Launkenbeimer Co. ute. Ce Soanes Co CLE. - Yalves, Vacuum 
. ri . . - wo. . arco Co.. ‘ 
Co. onan te _ ny Bod Pittsburgh Piping & Equirt. Valves, Regrinding win 
Turbines, Water alves, brass and iron body Co. Lunkenheimer Co.. Ventilators 
Allis-Chalmers Mfg. Co. Bowser & Co., Inc., S. F. Powell Co.. Wm. Powell Co.. Wm. Burt Mfg. Co. 
Chapman Valve Mfg. Co. Schutte & Koerting Schutte & Koerting Coppus Eng Corp. 
Unions and Union Fittings Homestead Valve Mfg. Co. Valves Mewnlaat Swartwout Co. 
Bowser & Co., Inc., S. F. Pittsburgh Piping & Equipt. Valves, Globe Atlas V —s ng 
Dart Mfg. Co.. E. 'M Co. hdward Valve & Mfg. Co. itlas te ne : s Vises 
Edward Valve & Mfg. Co. Valves, Bypass Golden-Anderson Valve Spe- Golden-Anderson Valve Spe- Cyrtis & Curtis Co. 
Jefferson Union Co Ciena Valve Mfe. © cialty Co. cialty Co. Toledo Pipe Threading Ma 
Lunkenheimer Co Ghegmen_ Vs ve Mfg. Co. Senkine Biroe. oom Regulator Co. chine Co. 
ee ae Lunkenheimer Co. quires Co., C. E. 
Valve Control, Electric Valves, Check New Bedford Valve Mfg. Valves, Relief Washers, Air 
Chapman Valve Mfg. Co Chapman Valve Mfg. Co. Co. Edward Valve & Mfg | ae Eng artes © Co. 
Dean, Payne, Ltd. Davis Regulator Co., G. M. Powell, Wm. Co. Colmes. + “or Vaive “Spe turtevant Co., B. 
. . Edward Valve & Mfg.. Co. cialty Co. . 
Valve Disk Golden-Anderson Valve Spe- Valves, Hydraulic Lunkenheimer Co. eS Valve Spe 
Jenkins Bros. cialty Co Chapman Valve Mfg. Co. Valves, Safety _~ * Co ss p 
Valve Resenting Machine = Sonkins = * Yarnall-Waring Go. "7 Crosby’ Steam Gage & Valve g, 8, P. Mig. Co. 
: Zz Lunkenheimer Co. Valves, Hydromatic Golden-Anderson Valve Spe- Water Purifying Apparatus 
Valves, Automatic Air Valves, Coal Bin Swartwout Co. cialty Co. Permutit Co. 
Sterling Engr. & Mfg. Corp. Jeffrey Mfg. Co. Jenkins. Bros. Water Softening Apparatus 
Templeton Mfg. Co. Valves, Electrically Operated rawera Lorie gH — owe + yi RE BG wy Ee 
Valves, Automatic Cutoff Chapman Valve Mfg. Co. Elliott. —" en bs a yan & Mfg. Co. Pormutit, Co epi 
faives, J Dean, Payne, Ltd. ee el —_ Ceiee Gee dward Valve ermutit Co. 
Elliott Co. 8c sag pack omen ae zolden-aAnderson Valve Spe- Golden-Anderson Valve Spe- Scaife & Sons Co., Wm. B. 
Golden-Anderson Valve Spe- Te oe rson Valve Spe P cialty Co. cialty Co. 
ialty Co. ; Me enkins_ Bros. ’ Whistl 
vidas Valves, Exhaust Relief Lunkenheimer Co. er my hein ted Steam Crosby, “Steam Gage & Vaive 
Chapman Valve Mfg. Co. Schutte & Koerting SIVES, PUPSEMEASCS © Co 
Valves, Back Pressure avi eulator C : Bowser & Co., Inc., S. F. . 
. a Davis Regulator Co., G. M. File: it Ch: an Valve Mfg. Co Lunkenheimer Co. 
Davis Regulator Co., G. M. H. §. B. W.-Cochrane Corp. Valves, Plug 1apman Valve Mig. Co. 
Griscom-Russell Co. Jenkins Bros. Merrill Co. Edward Valve & Mfg. Co. Wire, Electric 
H. B. W. Cochrane Corp. : Golden-Anderson Valve Spe- american Mfg. Co. 
Jenkins Bros. Valves, Float Valves, Pump cialty Co. 
Davis Regulator Co., G. M. Bowser & Co., Ine., S. F. Jenkins Bros. Wrenches 
Valves, Balanced Golden-Anderson Valve Spe- Garlock Packing Co. Lunkenheimer Co Trimont Mfg. Co. 
Davis Regulator Co., G. M. cialty Co. Jenkins Bros. Vogt Machine Co., Henry Greene, Tweed & Co. 

















MECHANICAL RUBBER GOODS —. 


We manufacture a complete line of Rubber Belting, Hose, Rod and Sheet 
Packings, Gaskets, Pump Valves, Tubings, etc., for the various industries. 


QUAKER CITY RUBBER COMPANY 


Established 1885 
Manufacturers of emmeenee' Rubber Goods, Auto Tires and Tubes 
PHILADELPHIA HICAGO PITTSBURGH 
624-26-28 Market St. 217- ast ‘A Huron St. 30 E. Lacock St., N.S. 
NEW YORK, 53 Murray St. 

















Why were 20 re- 


peat orders sent by 


Ford for Alberger 
Buffalo Heaters? 


Why are these heaters used in the plants making 
Chevrolet, Paige, Flint, Studebaker, Durant, Max- 
well, L incoln and Reo cars? Why are prominent 


Two 2750 P.M a that buildings from coast to coast equipped with Alberger 
operate ‘on exhaust steam for Ford Heaters? 


For a given capacity they cost less, outlast others, and require but 
surprisingly little attention 


and every part is accessible without disturbing piping. Copper tubes and heavy cast-iron 
bodies insure durability. Only an occasional blow-off is necessary. 


Send for valuable data in our new Catalog. 


ALBERGER HEATER COMPANY—HOWARD IRON WORKS 
291 Chicago St., Buffalo, N. Y. 

















December 25, 1923 








You can do much to inform yourself 
on elevating, conveying and power 
transmission methods and equipment 
by reading these books. Sent gratis 
on request. 








Buying—P O W E R—Section 


LAN AP AOA NE ALO APOE 





ce awe, 


Chain the Motor to the 
Machine 


DONT waste power— 


Drive your machine and line- 
shafting with this 98.2% efficient 
Link-Belt Silent Chain Drive, 


It is flexible as a belt—positive as 
a gear—more efficient than either. 


It has earned an enviable reputa- 
tion as the “Ideal” Drive in all 
lines of power transmission. And 
when enclosed in our patented 
oil-retaining, dust-proof casing it 
makes areal “safety-first” factory 
drive for machine tools, pumps, 


blowers, compressors; in fact, for 
every type of machine. 


We sell each drive complete, and 
guarantee its performance. 


Let our experienced power trans- 
mission engineers show you how 
to use this compact and efficient 
drive in your work. 


The books illustrated will give 
those interested a good idea of 
the entire Link-Belt line of chains 
and elevating and conveying ma- 
chinery. Copies sent on request. 


1410-A 


LINK-BELT COMPANY 


PHILADELPHIA 
2045 Hunting Park Ave. 


CHICAGO 
300 W. Pershing Road. 


INDIANAPOLIS 
501 N. Holmes Ave. 


Branches in Industrial Centers 








SILENT CHAIN DRIVES 









Abendroth & Root Mfg. Co..... 
Alberger Heater Co... ...-.c06. 
Alberger Pump & Condenser Co. P 
Aldrich Pump 
Allis-Chalmers 


American 


American Chimney 
American Engineering Co. 
American-Krupp 

Me Spb cadets awe awk peas 
American Mfg. 
American Pipe 


Corp. 


Babcock & Wilcox ee e 


Babcock 


sacharach 
Badenhausen, 
Bailey Meter 
Baker, Dunbar 
Ballard Sprague 
Beaumont Co., 
Betson Plastic 
Biddle, James G. 
Arch Co 
Binks Spray 
Blackburn-Smith 
Blaw-Knox 
3owser & Co., 
Brady Conveyors 
Bristol Co. 
Brown Hoisting Machy. 
Brunswick-Kroeschell 
Buffalo Forge 
Buffalo Steam Pump Co. 


Bigelow 


Builders’ 


Bundy Steam Trap Co. 
Burt Mfg. 
Bury Compressor 
Busch-Sulzer 


Caldwell Co., W. 
Carbondale 
Carling Turbine 

Casey-Hedges Co. 
Celite Products Co 
Chadburn 
Chaplin-Fulton 
Chapman Valve } 
Chicago Pneumatic T 
Chuse Eng. & 
Clarage Fan Co. 
Cling-Surface 
Coatesville 
Coen Company 
Cokal Stoker 
Combustion 


Connelly 


Connery & Co. 
Continental 
Coppus Ener. 
Cory & Sons, 
Crane Packing Co. 
Croll-Reynolds Engineering Co., 
Crosby Steam Gage & Valve 
Curtis & Curtis Co 
Cyclone Grate Bar Co. 


Dart Mfe. 
Davis Regulator 
Dean Bros, 
Dean Limited Payne 
Delany & 


Earle Gear & Machine 
Edge Moor Iron Co. 


Edward 


Elliott Co, 


Ellis Co., 
Empire 
Engineer 


engineers’ 
Erie City 
Kureka Packing Co, 


Fessenden-Ellis 
Filer & Stowell Co. 


Brenholts, anate 
Briggs, Inc., Marvin ..c.ce 
Carbon Steel C 
Davis & § 
Doubleday, 
Gibbs- Seadoo 
Indiz ana Rollins Mill C oO. 
Industrial Supply 
Kansas Portland C ement Co. 
Robert 


Kehoe, 


Buying—P O W E R—Section 


Page Boiler Co. 
Patterson-Kelley Co. 
Peabody Engineering Corp. 


Fitchburg Steam Engine Co.. 
Flynn & Emrich Co. 


Fuller-Lehigh Pennsylvania Coal & Coke Corp.. an 
Perfection Grate & Supply Co.. 


Piping & Equip. 

Pittsburgh Steel Products Co, P 

iy 2 ee oer 

Poole Engine ering & Machine Co.. 
Wm 


Garlock Packing Co...... 
Diesel ‘Engine —— Ele ectric. Co.- 
Gittord- W ood Co. s : 
n-Anderson Valve Specialty tabs 
Gree e . Firebrick Co., 
Fuel Economizer Co.. 


eases. Mach. ‘c Xo... Pg 
American Schaeffer and Budenbe rg. Power Plant Efficiency Co. 
Power Specialty Co. 


Power Turbo-Blower 


American Steel & W ire Co.. 
Andrews-Bradshaw 
Armstrong Machine 
Armstrong Mfg. 
Atlas Valve 
Automatic 


Griscom-Russell Co., 
WRU. concteannes Quaker City Rubber Co. a 
Queen’s Run Refractories Co.. 


Harbison- Ww nike r meRNeNaIEN “Co.. emule 


Hercule 'S Float WON ctv onseeecoeoans Republic Flow Meters Co.. 
eee eee eeeeeeee Rhoads & Sons, - 


Mfg. 3 haeabinbrtte 


ee ee) 


Homestead Valve 


Industrial Instrument es oe . E ng. a nmnnes 


Ridgway eneane ¢ 
Riley Stoker Co., 
Robertson & Sons, 
Rogers Co., H. A. 
Rosedale Fdry. & 
Ross ped & Mfg. Co 


W.-Cochrane Corp.....eeceee. 


Illinois Stoker Co... .cccccccceccececece 


“cab! Ingersoll-Rand Co. 
Equipment Co . 


International Filter Co. ..cccccccceess 
Irving Iron Works. .ccccccsccececccoce 


tbee eave ences Sarco Company 
Scaife & Sons Co., Wm. B....... 
Schaffer & Bude nberg aoe Co. 


Jefferson age COrcvecevesecoesoeeeos 


Schutte & Raseties Co 
. Brick Co.. ; ; ceccccceccce Searchlight Section 
gr aaa Index Below) 
Sherwood Mfg. 


Keasbey & Mattis Civccceoeceeesoes . 
pone — Smith & Son — 


Kerr Turbine Co... 
< Boiler ibricating. _ rere 


eee eeeeeeeeesee 


Specialty Engineering Co. 
te he REE aS King Construction 
King Refr: actories Co. 
Kingsford Fdry. : ate EB risesseescee ee 
Sterling Engine Co. 
Sterling Engr. & Mfg. 
Stewart Heater Co. 


ee ee Lammert & Mann Co Sturtevant Co., 3 
Appar: itus Mfg. 
iupesbacker Co. 
Swartwout Co. 


(ee annie 
Leavitt Machine 
Lecourtenay Co. 
Libbey Glass Mfg. 


Engineering Co. 


eee ee eee eeeere 


Taber Pump Co.. 


Lipak Fire-Brick Arch CO...ccccccecce 40 
Lunkenheimer . . 
Taylor Instrument Companies. 
Templeton Bros., 
Templeton Mfg. 

Steam Turbine 
—— ERS Co..... 58 

c 


-bebetveheneoas McClave-Brooks eoccccccccosoce 
Engineering Corp. a eocccee cb 


er 


McMyler-Interstate 
— Metal Co 
i Iron Works Co. - 

KF eee & ——y Co... . 32 
Mason Regulator 51 


Uehling Instrument Co. 
Underwood Corp., 
Union Iron Works 
United Machine & Mfg. Co... 
Universal Coal Spreader Co. 
Urbauer Atwood Co... ccsececsccecvscce Gl 


Merrill Company 2 : 
Midwest Piping & Supply’ Aiea 
Mitchell-Tappen 


ie Corp. oveseeeses 


Tere rere T Ter eT Moore & White Co. Vogt Machine Co., 


eer eoecccccccce 


ee ee ee 


De Laval Steam Turbine Co 

Detrick Co., H. 

Detroit Stoker 
Dexter Co., 


Naismith & Son, reer eee aeenee 


> Bedford Valve 


rere rey eee ee Nicholson & Co.. 
Nordberg Mfg. 
Northern Equipment Co. 


‘Worthington Pump & Machy. Corp..... 
{ i Pump & Machy. 
Wyckoff & Son 


oO’ Bri ien Bi oile 1 Works Co., Yarnall-Waring Co. 
ck Siaweeweuwawe , 


} Boile r Works inca ne 
Orton & Ste inbrenner Co 


INDEX X TO SEARCHLIGHT SECTION 


Kimberley-Clark 
Mathieson Alkali Works, ms oneee 


Positions Wanted 
Power Machinery 


Moorhead. Electric aaah. Ross Power Equip. 
o’ Bri ien Sincte. Co. 
> Wallace & Co., oF 
West Jersey Paper Mfg. Co. 
Whitacre & Co., R 


p. 
Old Hickory Powder 
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eee rey | 


ceeccccceccece OF 


nao ae 


. 34 


-- © 


cooecceece SS 


<consentens ae 


ceccee OF 


Wailes Dove-Hermiston Corp........+. 44 
Walker & Co., 
Walsh & Weidner Boiler Co.... 
Warren Steam Pump Co. 
Watson & McDaniel Co. 

Webster & Co., Warren 
Westco-Chippewa 
Westinghouse Electric 
Wheeler Condenser 


svocss Ge 
coccce 56 
ceeKes OO 


ovetan ae 











